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A new small compute] 
that won't limit you tomorrow 
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New Cromemco System One shown with our 
high-capability terminal and printer. 



Expandability 



Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir- 
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 

■ Z80-A processor 

■ 64K of RAM 

■ 780K of disk storage 

■ CRT and printer interfaces 

■ Eight S-100 card slots, allowing expansion 
with 

— color graphics 

— additional memory 

— additional interfaces for telecommunica- 
tions, data acquisition, etc. 

■ Small size 

GENEROUS DISK STORAGE 

The 780K of disk storage in the System One 
Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI-USER, MULTI-TASKING 
CAPABILITY 

Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding O/S support multiple users on this com- 
puter but does so with powerful features like multi- 



ple directories, file protection and record level lock. 
cromix lets you run multiple jobs as well. 

In addition to our highly-acclaimed cromix, there 
is our CDOS*. This is an enhanced CP/M + type system 
designed for single-user applications, cp/m and a 
wealth of CP/M-compatible software are also 
available for the new System One through third- 
party vendors. 

COLOR GRAPHICS/WORD PROCESSING 

This small computer even gives you the option of 
outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 

ANTI-OBSOLESCENCE/LOW-PRICED 

As you can see, the new One offers you a lot of 
performance. It's obviously designed with anti- 
obsolescence in mind. 

What's more, it's priced at only $3,995. That's 
considerably less than many machines with much 
less capability. And it's not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small — 7" high. And it's all- 
metal in construction. It's only 14 1 /s" wide, ideal for 
desk top use. A rack mount-option is also available. 

CONTACT YOUR REP NOW 

Get all the details on this important building-block 
computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 



* CROMIX and CDOS are trademarks of Cromemco Inc. 
tCP/M is a trademark of Digital Research 
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CROMIX *- 
UNIX 1 



- Cromcmco's outstanding 
like operating system 



cromix is just the kind of major 
development you've come to expect 
from Cromemco. After ail, we're 
already well-known for the most 
respected software in the microcom- 
puter field. 

And now we've come up with the in- 
dustry's first UNix-lookalike for 
microcomputers. It's a tried and proven 
operating system. It's available on both 
5" and 8" diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 

• Multi-user and multi-tasking 
capability 

Hierarchical directories 
Completely compatible file, 
device, and interprocess I/O 
Extensive subsystem support 

FILE SYSTEM 

One of the important features of our 
CROMtx is its file system comprised of 
hierarchical directories. It's a tree struc- 
ture of three types of files: data files, 



•CROMIX is a trademark of Cromemco, Inc. 
ttJNIX is a trademark of Bel! Telephone Laboratories 



directories, and device files. File, 
device, and interprocess I/O are com- 
patible among these file types (input and 
output may be redirected inter- 
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 

PROTECTED FILES 

Because of the hierarchical structure 
of the file system, cromix maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. In fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 

TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 

The flexible file system and general- 
ized disk structure of cromix give a disk 
address space in excess of one gigabyte 
per volume — file size is limited only by 
available disk capacity. 



Speed of access to disk files ha 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 

'C COMPILER AVAILABLE, TOO 

Cromemco offers a wide range of 
languages that operate under cromix. 
These include a high-level command 
process language and extensive sub- 
system support SUCh as COBOL/FORTRAN 
IV, RATFOR, LISP, and 32Kand 16K basics. 

There is even our highly-acclaimed 
■■'C compiler which allows a program- 
mer fingertip access to cromix system 
calls. 



THE STANDARD O-S 
FOR THE FUTURE 

The power and breadth of its features 
make cromix the standard for the next 
generation of microcomputer operatin; 
systems. 

And yet it is available for a surprising! 
low $595. 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 
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In This Issue 

It's time again to start worrying about your annual accounting to Uncle Sam. April 1 5 
is only two months away. And it's probably time you sat down to crunch out those 
numbers. As Robert Tinney's cover suggests, staying warm by your computer is an at- 
tractive alternative to braving the cold winter winds. To help ease the pain, we review 
two software packages designed specifically for computing taxes. If you have access to 
UCSD Pascal, Edward Heyman's federal Income tax program can help you avoid over- 
payments and lost interest, in 'Tax Tips for Computer Owners" Meivyn Feuerman and 
Meivyn Moller discuss tax breaks for computer owners. 

This month we begin another new series: The Input/Output Primer by Steve Leibson. 
The six-part tutorial wilf take you through computer interfacing from simple serial and 
parallel ports to EEE-STD-488. The Atari Tutorial continues with a look at Atari BASIC. 
William Barden details an easy way to provide voice synthesis for the Color Computer. 
And Steve Ciarcia shows you how to build a computerized weather station that will 
talk to you. 
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" . . . stands well above 
other S-100 graphics dis- 
plays in its price and per- 
formance range." 

BYTE, Product Review 



. better monochromatic 
display . . . . " 

ELECTRONIC DESIGN, 
1981 Technology Forecast 



MICROANGELO 

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 

512 x 480 resolution black and white and vivid color displays 
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RS- 170 com- 
posite or direct 
drive output 

Local or external 
sync generation 

4MhzZ80 
microprocessor 

60 hertz real- 
time clock 

8 level interrupt 
tie-in 

IEEE SI 00 bus 
compatible 



Screenware™ Pak I 

A 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 

Screenware™ Pak II 

An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 



Light pen 
interface 

Time multi- 
plexed refresh 

4K resident 

Screenware™ 

Pak I operating 

system 

32KRAM 

isolated from 

host address 

space 

High speed 

communications 

over parallel 

bus ports 



And now... COLOR!! 

The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 

Ask about our multibus and RS- 232 versions. 



12310 Pinecrest Road • Reston, VA 22091 • (703)476-6100 • TWX: 710-833-0684 
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MAINTAIN 

PROJECT CONTROL 

WITH 

MILESTONE™ 
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Put your microcomputer 
to work... 



As a project manager, you 
know the value of careful plan- 
ning. An oversight here, a miscal- 
culation there, and in no time, 
you could be in a lot of trouble. 

Now, thanks to MILESTONE™, 
it's easy to obtain and keep com- 
plete project control. 

MILESTONE is an easy to use 
computer program that puts your 
desk top microcomputer to work 
using the same proven "critical 
path" techniques previously 
available only on big, expensive 
computers. Now, regardless of 
your type of project, you can plan 
and control manpower, dollars, 
and time. 



Available in most microcom- 
puter formats: CP/M? CP/M-86f 
UCSD PASCAL Call or write: 



SOFTWARE 
SOFTWARE 
DIGITA/I44RKETING 

DIGIT/ll/l/WRKETING 

2670 CHERRY LANE 

WALNUT CREEK • CA 94596 

(415) 938-2880 

*CP/M and CP/M-86 are trademarks of Digital 
Research 

'MILESTONE is a trademark of Organic 
Software 



Editorial 



Report from COMDEX 

by Chris Morgan, Editor in Chief 

Software is growing up— fast. And hardware isn't far behind. 

That was the double-barreled message from the COMDEX show, an exhibi- 
tion designed to pair up small-systems vendors with their independent sales 
organizations. Held in Las Vegas last November, COMDEX has become a ma- 
jor event in the personal computing world. A record 631 exhibitors displayed 
their wares. With a nonstop flurry of press conferences and receptions, the at- 
mosphere was more reminiscent of the NCC than of a small-systems show. 
What follows are some of the highlights. 

The Fortune 32:16 Computer 

A big hit was the Fortune 32:16 
desktop microcomputer. Within the 
unit s elegant exterior are a Motorola 
68000 processor, 32-bit data and ad- 
dress registers, a 24-bit memory ad- 
dress bus, and a 16-bit data bus. The 
basic model, which sells for $5000, 
features 128K bytes of memory; a 
720K-byte (formatted) SVi-inch 
floppy-disk drive; keyboard; and a 
12-inch, 80-column black-and-white 
video display. A SVi-inch Winchester 
disk drive with optional 5, 10, or 20 
megabytes of storage is also avail- 
able. The machine supports BASIC, 
COBOL, FORTRAN, Pascal, and C, 
and I found the Fortune's menu- 
driven business software packages to 
be promising. (Fortune Systems Cor- 
poration was launched with $8.5 
million of venture capital, which the 
company claims is the largest amount 
of money ever raised to start a micro- 
computer company.) The Fortune 

32:16 computer will be sold in Computerland stores and other outlets. We plan 

to review it in detail soon. 




Photo 1: The Fortune 32:16 microcom 
puter with Motorola 68000 processor. 




Photo 2: Microsoft's new Multiplan, 
Visicalc-like spreadsheet program. 



The "Visiclones" Are Coming 

In our business, imitation is the sincerest form of survival. Personal Soft- 
wares Visicalc has the nearest thing to software sex appeal and the sales figures 
to prove it. Consequently, a plethora of Visicalc-like electronic spreadsheets is 
upon us. First it was Supercalc from Sorcim; now the second generation has 
arrived. It's too early to tell how good they are, but well be reviewing them 
soon. At the forefront is Microsoft's Multiplan, a financial spreadsheet pro- 
gram that sports such interesting features as text windows a la Smalltalk. Win- 
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You Get More Out of 
Percom Disk Systems. 



Expect Iti 



At Percom, our business is making 
disk storage systems for microcomputers 
—something we've been doing right 
since 1977. 

From the design of rock-solid drive 
controller circuitry to quality controls that 
include 100% life testing of every drive ship- 
ped, you can expect to get more out of 
Percom Disk Systems. 

And Percom provides you with com- 
prehensive after-sales service from our 
wholly owned, fully independent customer 
service center. 

WINCHESTER 
10-MEGABYTE 
DISK STORAGE 
SYSTEMS 

Enormous 
storage capacity 
plus high speed. 
Percom 5V* inch hard 
disk systems are 40 
times faster than 
single-density floppy 
mini-disks, 20 times 
faster than double- 
density units. 
Systems include a smart, four-drive controller 
featuring state-of-the-art data encoding and 
separation, adaptable industry-standard disk 
interfacing. Plug-in-compatible version for 





TRS-80* Model III computer, available 
now. Watch for IBM PC, Apple II, Atari, 
and H/Z-89 versions. Prices start at 
under $3000, including software. Also 
Unavailable with 5 or 15-Mbyte drives. 

Coming soon! Ten 
megabyte removable- 
disk cartridge drive. 

FLOPPY MINI-DISK 
STORAGE SYSTEMS 

40 or 80-track drives, single 
or dual-head, flippy or non- 
flippy— all double-density 
rated. Available in 1, 2 and 3- 
drive add-on units, 1 and 2-drive 
nternal units, with full docu- 
mentation and software support. 
Add-on drives from $399, complete 
systems from $459.95. 

To learn more about quality 
Percom disk storage systems, mail 
the coupon today. Or, call toll-free 
1-800-527-1222. Ask for booklet "D". 



PERCOM 



YES . . . I'd like to know more about Percom disk 
systems* Fleam rusk me booklet "B" 
Send to: PERCOM DATA COMPANY, INC > Dept BD1 
11220. Pagemill Road, Dallas TX 75243 



street 



city 



state 



ztp 



phone number 

I'm interested in floppy disk storage for my ... 
TRS-86 [~]Mdl lit DMdM Q IBM PC 
nh7Z,89 DH-8 □AIM/KIM/SYM DSystem-50 

I'm interested in hard disk storage for my... 

U IBM PC nTRS-80 Mdl HI □ Apple II D Atari DH/Z-89 

Other computer? __ 



(□floppy disk or □ hard disk?) 



The Drive People 

11220 Pagemill Road • Dallas TX ■ 75243 • (214) 340-7081 




PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

TRS-80 is a trademark of Tandy Radio Shack Corporation which has no 
relationship 'to Percom Data Company, inc. 
© 1981 Percom Data Company, inc 
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SYMBOLIC DEBUGGER 

This fourth generation version of our reliable, Z-80 
native code compiler adds the two features 
professionals ask for: 

♦ SWAT™— an interactive symbolic Pascal debugger 
that allows easy error detection. 

♦ Overlays— that allow larger programs to run in 
limited memory. 

A compiler for Professional programmers 

Pascal/Z is a true Pascal. It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact, bug-free code that 
runs FAST. 

Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant. Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compatible 
with I»PAS 8000, our new native code Pascal compiler 
for Z-8000, to guarantee graceful migration to 
16 bit operation. 

Get "The FACTS about Pascal" 

Confused about which Pascal to buy? 
Pseudo-code . . . Native code . . . M, MT or 
Z? Compare the unbiased benchmarks 
in our new booklet. Don't buy a Pascal 
compiler until you've read it. 

Call us for a free copy: 

800-847-2088 

outside NYS) 

or 607-257-0190 



And ask your local 
full-service 
computer dealer 
about our 
Pascal/Z 
demo package. 



TM 




v^lthaca Intersystems Inc. 

Micros for bigger ideas. 

Ithaca Intersystems Inc. 

1650 Hanshaw Rd * Ithaca, NY 14850 - TWX 510 255-4346 
U.K. Distributor: 
Ithaca Intersystems (U.K.) Ltd. 
Coleridge Road London N8 8ED Phone:01-3412447 ' 



Editorial. 



dows can be "closed" or "opened" so you can see the effect 
of what you're doing in an area off the screen, Available 
commands are displayed at the bottom of the screen. A 
lot of attention has been given to the documentation. 
Incidentally; Microsoft has announced a series of ex- 
ecutive program aids called the "Manager Series." It will 
include Time Manager (currently available) and Project 
Manager and Personnel Manager (now being completed). 




Photo 3: Commodore's new, under-$100 modem for the VIC-20 
color computer. The VIC-12 plugs directly into the VIC-20 and 
features a modular jack. 



I was given a demonstration of Time Manager. It's 
definitely a useful tool. 

From Target Software Inc. of Atlanta comes a series of 
business-planning programs, including Plannercalc and 
Masterplanner. Plannercalc is a financial-planning tool 
that has a couple of interesting features: the program lets 
you enter procedures in English using conventional 
mathematical logic, and it can be integrated with the 
Masterplanner program. The latter has a more extended 
spreadsheet and "gridsheet" program. 

Context Management Systems Inc. of Torrance, Cali- 
fornia, has announced its MBA program for the IBM Per- 
sonal Computer. It's a combination database, electronic 
spreadsheet, word-processing, graphics, and communica- 
tions package. It's also available in a version for the 
Apple III. 

NEC Home Electronics USA announced "Report Gen- 
erator," a CP/M-based program being marketed with 
NEC's PC-8000 series microcomputer system. It is de- 
signed to generate income statements, balance sheets, 
sales forecasts, and other business reports. 

Other Software Developments 

Intel has signed agreements with both Microsoft and 
Digital Research to distribute both companies' operating 
systems for a wide variety of Intel microcomputer sys- 
tems and boards. This is a continuation of an interesting 
phenomenon that began when IBM announced it was go- 
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The ultimate single user machine 

The PDS-80™ with Cache BIOS™ is a 
professional system designed for the 
most rigorous single user CP/M* 
environments ... in business, software 
development, scientific, educational 
and industrial research , . . where 
speed and program space are critical 
factors. 

SymBIOSis quadruples speed 

No matter what high-level language 
you use . . . Cobol, Basic, Fortran, 
PL/1, or Pascal . . . PDS-80 offers more 
speed, power and reliability than any 
other floppy based CP/M system 
currently on the market. The 
InterSystems Cache BIOS fully 
exploits the advanced DMA and 
interrupt features of our reliable 
Series II hardware to buffer whole 
tracks in extended memory so most 
operations run two to four times 
faster than on other floppy based 
systems . . . actually equals the speed 
of many small hard disk systems. 
And Cache BIOS also provides many 
sophisticated system test and 
protection features to assure reliable 
operation. 

An advanced CP/M 
application system 

PDS-80 has all you need for 
commercial systems integration and 
applications software development... 
including a choice of the industry's 
only integral 8 bit front panel. Best of 
all, PDS-80 allows the systems 
integrator or applications developer 
addressing a vertical market to 
develop on the same components he 
configures for resale. The highly 
expandable modular design with 



20 slot S-100 mainframe allows almost 
unlimited options to suit any end use 
environment . . . including a choice of 
tabletop or rackmount design. 

InterSystems will work with you at 
whatever level is appropriate to 
configure the target system you need 
. . . right up to fully assembled and 
tested systems with floppy and 
Winchester disk drives. 

Full software support 

In addition to InterSystems' Cache 
BIOS and the CP/M operating 
system, models of PDS-80 

can include 
Pascal/Z, 




our highly acclaimed Z-80® native 
code Pascal compiler, and InterPak 
80™, a special set of utilities 
including a powerful screen editor 
and versatile spelling editor to assist 
in the rapid editing, proofing and 
documentation of your code. These 
powerful programming aids are also 
available as standalone products. 



It's upgradeable! 

Both hardware and software are 
designed to provide for upgrade to 16 
bit operation. Programs written for 
Pascal/Z are fully compatible with 
hPas 8000™, our Z-8000® native code 
compiler, and all PDS-80 systems are 
upgradeable to our 16 bit multi-user 
DPS-8000. 

We build micros for bigger ideas. 

Your big ideas. We're dedicated to 
providing the computer professional 
. . . Systems Integrators, commercial 
program developers, scientific and 
industrial programmers . . . with 
professional hardware and software 
tools. And we support our customers 
to the fullest, with complete, 
professional documentation, 
application engineering consultation 
and prompt, responsive service both 
from the factory and through factory- 
authorized service centers. 

Call us toll free: 800-847-2088 

for complete 
information on any 
of our 8 or 16 bit 
systems and 
software 
products. 

Distributor 

Inquiries 

Invited 
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v^ Ithaca Intersystems Inc. 

Micros for bigger ideas. 



Ithaca Intersystems Inc. • 1650 Hanshaw Road • Ithaca, NY 14850 • Phone (607) 257-0190 • TWX; 510 255 4346 
U.K. Distributor Ithaca Intersystems (U.K.)Ltd. Coleridge Road London N8 8ED Phone:01-3412447 Telex: 299568 

*Z-80 and Z-8000 are registered trademarks of Zilog. Inc. "Trademarks of Ithaca Intersystems Inc. 'Registered trademark of Digital Research 
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$149.95 



For all CP/M systems. Works 
with Apple (softcard need- 
ed), TRS-80, North Star, Super- 
DISKETTE AND MANUAL brain, Micropenis, Vector and 

many other microcomputers. Needs 32K RAM, one disk drive 

and CRT or video display and keyboard. 

• PILOT for Programmed, Inquiry, Learning Or Teaching. 

• An excellent interactive language for education and office automation. 

• Perfect companion for BASIC, COBOL and PASCAL to solve training and 
documentation problems. 

• John Starkweather, Ph.D., creator of PILOT, wrote this version to meet 
all PlLOT-73 standards and added many new features. 

• New features include full screen text editor, commands to drive 
optional equipment such as VTR's & voice response units. 

• Currently used in many college and progressive high schools. 

• Use for interactive applications — data entry, programmed instruction 
and testing. 
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$119.95 

DISKETTE AND MANUAL 



For all CP/M-based systems. Re- 
quires 32K RAM, one disk drive 
and CRT or video display and 
keyboard. 

• A character oriented full screen video display text editor designed 
specifically for program preparation. 

• Write program in COBOL, FORTRAN, BASIC or similar languages. 

• Features include single key commands for cursor control, scrol- 
ling, block moves, search and replace, tab setting and multiple file 
insertions. 
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*199.95 

DISKETTE AND MANUAL 



For all CP/M or MP/M operat- 
ing systems. Requires 32K 
RAM and one disk drive. 



• Edition II of Nevada COBOL is based on ANSI-74 Standards. 

• With 48K RAM, you can compile and execute up to 4000 state- 
ments. 

• COPY statement for library handling. 

• CALL.. .USING.. .CANCEL 

• PERFORM. ..THRU. ..TIMES. ..UNTIL. ..paragraph or section names. 

• IF. .NEXT SENTENCE.. .ELSE. ..NEXT SENTENCE AND/OR <=> 
NOT. 

• GO TO.. .DEPENDING ON... 

• Interactive ACCEPT/DISPLAY... 

• RELATIVE (random) access files 

• Sequential files both fixed and variable length. 

• INSPECT. .TALLYING.. .REPLACING. 
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ELLIS COMPUTING cot^elcome 



SOFTWARE TECHN OLOGY 

600 41st Avenue, Dept. B 
San Francisco, CA 94121 
U.S.A. 



(415) 751-1522 



CP/M, MP/M and TRS-80 are registered TM's of Digital Research and Tandy Corporation 
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Photo 4: Techmar's new expansion chassis for the IBM personal 
computer shown directly beneath the IBM main chassis. 

ing to make available both Microsoft's DOS operating 
system and CP/M-86 for the IBM Personal Computer. 
With corporate giants like Intel giving Microsoft and 
Digital Research a boost, it appears that both families of 
operating systems will coexist for quite some time. 

Systems Group of Orange, California, demonstrated 
some of the practical advantages of the CP/M system on 
its System 2800 microcomputer line. Its CP/M error- 
recovery routines are more sophisticated than others we 
have seen. We plan to analyze this system in greater 
detail later this year. CP/M users should also check out 
Epic Software's Supervyz, an application software con- 
trol program for CP/M. Supervyz does a nice job of 
cleaning up some of CP/M's rough edges. 

Hardware News 

First Metamorphics announced one; now Caltech 
Computer Services in San Diego is offering an 8088 plug- 
in card for the Apple II. Called Macrosystem-88, it con- 
tains an 8088 microprocessor, 64K bytes of RAM (ex- 
pandable to 128K bytes) and 4K bytes of PROM all on a 
single board, and its power supply is contained in a case 
designed to sit on top of the Apple. A DMA (direct-mem- 
ory access) control card enables the communication be- 
tween the Macrosystem-88 and the Apple. This card may 
be installed in any slot (except 0) within the Apple. The 
Macrosystem-88 can run CP/M-86 as well as UCSD 

Editorial continued on page 14 



S-100 Fast-Aid. 

Including 3 new boards for system design relief. 



The MB64. 

An economical, high- 
performance 64K static 
RAM memory. 

Just what the doctor ordered. 
A new 64K static RAM con- 
figured as two 32K blocks that's 
fast (in excess of 6MHz), reliable 
and economical. The MB64 sup- 
ports IEEE 696/S-100 24-bit ex- 
tended addressing for up to 
16MB of RAM. Bank switching 
permits compatibility with popu- 
lar multi-user computer systems 
(such as CROMIX*). Up to 8K 
can be replaced with 2716 
EPROMs. The MB64 offers low 
power consumption (typically less 
than 600 milliamps). And a pro- 
vision for optional battery 
backup. 

( The MB64 is priced at less than 
$850.) 

•CROMIX is a trademark of Cromemco, Inc. 



The 108. 

An I/O board featuring eight 
serial interfaces, individually 
programmable baud rates, and 
an interrupt clock. 

Give your system fast-aid — in- 
cluding easier testing and 
speedier diagnosis — with SSM's 
new 108. This board features 
eight asynchronous serial RS-232 
I/O ports with LED data trans- 
fer indicators. Individually pro- 
grammable I/O port baud rates 
(110-19,200) meet all your 
specific configuration require- 
ments. A timer (50/60 Hz) sup- 
ports real-time or multi-user 
applications. 

And all our Fast-Aid boards 
offer: 

• Card ejectors for painless card 
removal. 

• LEDs for easy troubleshooting 
and monitoring. 

• IEEE 696/S-100 compatibility. 




The 105. 

A two-serial/three-parallel I/O 
board with programmable 
timer. 

The perfect remedy for fast sys- 
tem integration, more precise 
diagnosis, and far healthier sys- 
tem operation. The IOS features 
two RS-232 asynchronous serial 
interfaces for maximum peri- 
pheral compatibility. The board 
supports a variety of devices with 
high-speed serial data transmis- 
sion (110-19,200 baud). Three 
parallel ports, providing a total 
of 32 bits, support various I/O 
configurations: a 16-bit software 
programmable bi-directional in- 
terface, and two 8-bit interfaces. 
One 8-bit interface supports 
direct connection to Centronics- 
compatible printers. The other 
provides 8 bits of parallel input 
for such devices as keyboards. 
The IOS also offers a software- 
programmable timer for real-time 
or multi-user applications. 

For more details about these new 
boards, or any of SSM's S-100 
compatible boards (including var- 
ious CPU, EPROM, video and 
development boards), just call 
your local dealer or SSM today. 
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SSM Microcomputer Products, Inc. 

2190 Paragon Drive 

San Jose, C A 95131 

(408)946-7400 Telex: 171171 
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ACCESSORIES 

MOTOROLA 4116-2-MEM- 

ORY— 200 nanosecond chips, 

GILTRONIX RS-232 SWITCH- 

Up to 3 peripherals to one com- 
puter or vice versa. We have all 
other models. 

MOUNTAIN COMPUTER 

Total product family in stock! 
CPS Multifunction Board— clock, 
calendar, serial and parallel inter- 
face on one card/Super Talker/ 
The Music System/ ROM plus 
board with Keyboard filter/ ROM 
Writer/ Clock Calendar/ A to D 
and D to A Converter Clock/, and 
more, 

CALCULATORS 

HP-41C AND HP-41CV CAL- 
CULATORS— And we have all 
the accessories! 
Memory Modules 
Magnetic Card Reader 
Printer— Upper and lower case, 
high resolution plotting. 
Applications Pacs 



DISKETTES 

DYSAN DISKETTES-5V4 ', 8" 

soft or hard sector, single or 
double density. 

MEMOREX DISKETTES-AII 

types including some with hub 
ring for Apple Drives. 



CORVUS DISKS 

Winchester Disk in 5, 10, and 20 
megabyte. 

APPLE INTERFACE- With disc 
operating system. 

CONSTELLATION DISK NET- 
WORK— Up to 64 computers 
connect to a 5, 1 0, or 20 mega- 
byte Winchester, 

OMNINET— Unlimited number of 
computers and peripherals con- 
nected by a two wire twisted 
pair. 

MIRROR— Video backup inter- 
face system. 

MODEMS 

NOVATION CAT 
NOVATION D-CAT 
HAYES SMARTMODEM 

MONITORS 

SANYO MONITORS -|i 

9" Sanyo w/green screen «^E*^ 
12" Sanyo B/W V 
1 2" Sanyo w/green screen 
1 3" Sanyo Color 

NEC COLOR MONITOR/ 

RECEIVER— Composite video, 
VCR/VTR video loop in/out and 
television reception. 



PRINTERS 

NEC SPINWRITERS-We have^ti 

all models RO thru KSR. ««** 

NEC 3500 Spinwriters-33 V* 

cps, hardware word processing 
package, bi-directional 370,000 
character ribbon and much more. 
NEC 7700 Spin writer— 55 
CPS, printer; pitch is 10, 12, and 
also new 1 5 and proportional 
spacing. Twin sheet feeder and * 
word processing package. ^>$* 

INTEGRAL DATA- t*^ 

IDS PRISM PRINTER-Afford 

able COLOR copy. True four color 
technology. Ship from stock! 
IDS 560 Matrix Printer— 

14V2 paper, 132 col. graphics. 
IDS 445— Available with or with- 
out graphics. 
IDS 460 

CENTRONICS 739-The latest 
innovations from the industry 
leader and quiet too! 

SOFTWARE 

PERSONAL SOFTWARE 
Visi-Pack— Includes Visi-Calc, 
Visiplot/Visitend, Visifile. 
Visicalc-For HP, APPLE, 
COMMODORE and ATARI. 

Compumart has sold thou- 
sands of Commodores— we 
were their first dealer! 



Serious Apple Software— Dow 

Jones, Apple Fortran, Apple 
Plot, Apple Writer, Apple Pilot, 
Data-Plot, Datamover/Telepong, 
Apple Post Mailing System, DOS 
Tool Kit Utilities, DB Master 
Data Base Manager, and much 
more. 
Apple PASCAL 

Games— Zork I, Zork II, Apple 
Adventure, Microchess2.0, 
Flight Simulator, Apple Bowl, 
Stellar Invaders, Gammon 
Gambler, Star-Raiders, ABM, 
Pool 1 .5. call for more. 

Word Processing— Magic Wand, 
Easy Writer, Apple Writer, Word- 
star, Word Pro 4, Wordcraft, 

Super Text II. 

VIDEO 
CONTROLLERS 

VIDEX-VIDEO TERM 

M & R SUPER TERMINAL 

MATROX— Complete product 
family including up to 24 x 80 
character video display 
controllers. 

MICRO TECHNOLOGY UN- 
LIMITED GRAPHICS BOARD 

For Commodore 1 B and 32K 
Pets, 320 x 200 dot resolution 
and 64 shapes or characters. 
$175 SPECIAL 

Compumart is one of Apples 
largest dealers! 
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WRITE: YOUR CHOICE OF 
FREE CATALOGS WITH 
LETTERHEAD OR 
BUSINESS CARD 



MICRO 


DEC LSI/11 


CATALOG 


CATALOG 


The most 


Includes com- 


complete cat- 


patibles from 


alog of micro 


Control Data, 


computers, 


C-ITOH and 


peripherals 


others. 


and 
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HEWLETT 
PACKARD 
Authorised Dealei 
Accept No Lou 

Rockwell International 
Authorized Dealer 
Accept No Less 



Authorised Dealer 
Accept No Less 



■ 1 Day Free Return— No Questions Asked 

■ Largest Product Line In Industry 

■ Immediate Shipment From $ Multimillion Stock 

■ Expert Service 

■ Technically Knowledgable Sales Staff / 

■ Serving Industry And Education Since 1971 

NO ONE ELSE HAS IT ALL- 

Call Our Experts For Immediate Configuration Service 



accessories 



COMPUMART/&-ik 

65 Bent Street, Dept. 102 ' 

PO Box 568. Cambridge, MA 02139 
TELEX: 921401 COMPUMART CAM 

800-343-5504 

In Mass call 617-491-2700 

if you prefer, call our Ann Arbor Michigan store 

[313)994-6344 



— Systems 
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commodon 

Authorised Dealer 
Accept No Lois 




COMPUMART GIVES YOU 
A CHOICE AMONG THE 
LEADING PRODUCTS! 
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IMPORTANT ORDERING INFORMATION 

PHONES: open ESTMon.-Thurs. 8:30-7:00, Fri. 8:30-6:00, Sat. 

11:00-4:00; 

PURCHASE ORDERS: Accepted from Dun and Bradstreet rated 

companies— shipment contingent upon receipt of signed purchase 

order. BHI BHH 



SALE PRICES: Valid for month of magazine date only— ail prices 
subject to change without notice. ANN ARBOR RETAIL STORE 

HOURS: Tues.-Fri., 11:00-7:00, Sat. 10:00-5:00, closed 
Mondays. 
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PKASO 




The master ^^ 
printer interface 
at a very low cost 



For the first time ever a truly affordable Apple interface offers all 
the most sophisticated text and graphics capabilities on Epson®, 
Okidata®, Centronics®, and IDS® printers. With the easy to use 
PKASO Interface, you simply slip it into your Apple Computer, 
attach the cable to your printer, and enjoy all these features: 

• Broadest range of text printing using your software • HiRes 
graphics with up to 40 creative options • LoRes and HalfTone 
graphics in 1 6 levels of grey • SuperRes plotting with up to 2 1 60 
x 960 points per page • User created or software defined charac- 
ters and symbols • Full text and graphics dump of absolutely any 
screen image. 




Grey scale printing Snapshot screen dump Apple /// compatibility 

At Interactive Structures we've built our reputation on innova- 
tion, quality and service, and we're doing it again with the new 
PKASO series. The PKASO Interface will bring out the best 
in your Apple Computer, your data printer and your program. 
It will perform with all popular languages such as BASIC and 
ASSEMBLER. It will print both text and graphics with PASCAL. 
And it's the first and only Apple interface to offer all this plus 
support for the Apple Z-80 CP/M System and for full Apple/// 
operation. 

Don't settle for less. And don't pay more. Call us now for the 
name of the PKASO dealer near you. 



Interactive Structures, Inc. 
1 1 2 Bala Avenue 
P.O. Box 404 
BalaCynwyd, PA 19004 
(215)667-1713 

Apple Computer is a registered trade name of Apple Computer Inc, 
Epson is a registered trade name of Epson America Inc. Okidata is a 
registered trade name of Okidata Corporation Centronics is a regis 
tered trade name of Centronics Data Computer Corporation 
IDS is a registered trade name of Integral Data Systems. Inc. 
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Photo 5: Epson's HX-20 prototype computer. This new brief- 
case-sized computer, which looks like the Sony Typecorder, 
will be formally introduced this summer. 



Pascal-77 and BASIC. To switch between Apple DOS 
and CP/M-86, you simply boot up with the appropriate 
disk. The price of the system is $995. 

Speaking of 16-bit capability, Techmar exhibited an 
impressive array of IBM plug-in boards and an expansion 
chassis for the IBM Personal Computer. Included in this 
new product line are a speech masterboard with a built-in 
standard vocabulary of 143 words; a Winchester disk and 
controller; a video digitizer board to convert images from 
any standard video camera for use with the computer; a 
board that allows up to four IBM computers to share the 
same printer; a stepper motor controller; and a series of 
memory-expansion boards. 

Digital Equipment Corporation unveiled its new Let- 
terprinter 100. This machine offers near-letter-quality 
printing for less than $3000. 

Epson displayed an intriguing prototype of the Epson 
HX-20 personal computer. Looking a lot like the Sony 
Typecorder, the HX-20 has the advantage of a four-line 
liquid-crystal display. The HX-20 and the Typecorder 
signal the beginning of a new trend to what I call ''brief- 
case" computers: battery-operated machines that com- 
bine portability with powerful computer features. It's the 
sort of design that will appeal to people on the move. 

Also on display at the Epson suite was a newly de- 
signed SVi-inch floppy-disk drive that stands 1 inch high. 
It will be formally announced later this year, along with 
the HX-20. Epson is definitely a company to watch in the 
personal computing field. 

For further information on some of the new products I 
have described in this editorial, see this month's New 

Products section. 

* * * 

Postscript 

This past November, I was honored to give the 
keynote address at the Symposium on Small Computers 
in the Arts held in Philadelphia. It was sponsored by the 

Circle 157 on inquiry card. 



Your 
computer. 

Compute. 
Compute. 
Compute. 
Compute. 
Compute. 

Dump... g* 

Compute. 



Compute. 



Compute. 
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Print. 
Print. 
Print. 
Print. 
Print. 
Print. 



New MiCTobuffer II lets you use your printer 
without tying up your computer. 



Time. As an important resource 
it shouldn't be wasted. One 
such waste is in printing, where 
your computer must wait for 
your printer. Now there's a way 
to eliminate this waste. 

Introducing the 
Microbuffer ][™, a buffered 
parallel printer interface for the 
Apple ][* computer with 16K 
characters of memory (user ex- 
pandable to 32K). It accepts 
data as fast as your computer 
can send it, allowing you to use 
your computer while the 
Microbuffer ][ is in control of 
your printing. 

The Microbuffer ][, compatible 



with Applesoft, CP/M R and 
Pascal, comes with complete 
print formatting features as well 
as advanced graphics dump 
routines for most popular 
graphics printers. 

The Snapshot™ option per- 
mits you to dump the text 
screen or graphics picture to 
the printer while any program is 

A1ICROBUFFERH 



running — without interuption. 

The 16K Microbuffer]! is 
available for $259. And the 32K 
version, for $299. The Snapshot 
option is $69. 

So why waste time while your 
computer waits for your printer? 
Ask your computer dealer for 
the Microbuffer]! or call us for 
the name of a dealer near you. 



ered trademark of Digital Research, Int 
stered trademark of Aoole ComoutPr 



PRACTICAL PERIPHERALS, Inc. 

31245 La Baya Drive 

Westlake Village. California 91362 

(213) 706-0339 
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IEEE Computer Society and the IEEE Philadelphia section 
and organized by the Personal Computer Arts Group of 
Philadelphia. Dick Moberg's organizing committee 
brought together artists, musicians, and computer scien- 
tists from around the country to discuss microcomputer 
music and art. I urge all BYTE readers interested in the 
use of small computers in the arts to contact the Personal 
Computer Arts Group. Write to: Personal Computer 
Arts Group, POB 1954, Philadelphia, PA 19105. ■ 



Articles Policy 

BYTE is continually seeking quality manuscripts written by indi- 
viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 1 2 inch, 
30.5 by 22.8 cm), self-addressed envelope, with 28 cents US 
postage affixed, to BYTE Author's Guide, POB 372, Hancock NH 
03449. 

Articles which are accepted are purchased with a rate of up to 
S50 per magazine page, based on technical quality and suitability 
for BYTE's readership. Each month, the authors of the two 
leading articles in the/eader poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus checks of $100 and $50. 
Unsolicited materials should be accompanied by full name and 
address, as well as return postage. 
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NEC8023A $495 

Epson MX-60's, 

lOCs, etc Coll 

Okidoro 62A $469 

Okidoto 83A $749 



HIGHSPEED 




Anodex 9500, 

9501 $1245 

DataSouth DS-1 80 Call 

Tl 810 Basic $1365 

Infoscribe Coll 

LETTER QUALITY 
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NORTHSTAR 



TELEVIDEO 



Sail® CP/M® increases drive capacity - S149. 

Why buy your components from several 
sources when we can burn and rest your 

Northstar, printer and/or terminal as o system? 
Best prices overall. 

HRZII64KQuad $3145 

Advantage Call 
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The new all-in-one that's backed by G.E. Built 
In CRT. detachable keybootd, 7 50K formatted, 
dual floppys. 64K, CP/M® and more. Five 
software business modules $695. 

Televideo 802 $2795 

Televideo 802H (5 MG.) $5555 




ALTOS 

ZENITH 

The all-in-one computer that's bached by 

Z££3S? r $y " m w * * loco1 ^ffiXSHr-*" 

6000-2.15.10.12.14 Coll "9 w/46K J2135 

Z90w/64K,DD $2295 

^PROMEMCO. XEROX, ADDS MUITIVISIOM. DYWABYTE CalL 



TEH QUALITY 1 V .•£' , *. I / 

,, «y I Scottsdale System s L d 

* I 6730 E. McDowell Rood. Suit© HO. Srottsdalo Arizona 85257 



Clroh Starwriter-IP $1324 

Cltoh Srarwrlter II S .... $1595 

NEC 0500 $1995 

NEC 7710/7730 $2340 

Diablo 630 $2295 



S (602)941-5856 



I Ma.I.rCo.3 | 



Coll 6-5 Mon.-Fri. 
(We Export) TWX 910-950-0062 (IMEC SCOT) 



LOW COST 




Adds Viewpoint $544 

Televideo 910 $569 

ADM3A $569 

SoroclQlOO $589 j 

televideo] 




Televideo 912 $699 

Televideo 920 $726 

Televideo 925 Call 

Televideo 950 $927 







AmpexD80 $925 

Dialogue 60 Amber ..... $969 

Mime Act 5A $799 

SoroclQl20 $729 

Volker Craig 404 $599 



MORE PRINTERS 



ORDERING 



Paper Tiger 460G $789 

Paper Tiger 560G $1129 

Centronics 739P $649 

Centronics 739S $729 

DECLA34AA $1049 



NECPC-8023A $639 

Cltoh Prowriter $579 

Malibu200 Call 

M.P.I.99G $719 

Tally MT 1805 $1645 



MAIL ORDER ONLY 

2% cash discount included/charge cords odd 2%. Prices subject to change, product 
subject to availability. Arizona residents add 5%. F.O.B, point of shipment Scottsdole. 
0-20% restocking fee for returned merchandise. Warranties included on oil products. 
Personal checks fake 3 weeks to clear. 
k CP/M and MP/M ore registered trademarks of Digital Research. 



SPRINT 



STANDARD OPERATOR 
CONTROL PANEL. 




Switch selection of 
interface parameters 
and forms handling 
allows simple OEM 
system intregration. 

Automatic propor- 
tional spacing, with- 
out decreasing sys- 
tem throughput sets 
the new standard for 
print quality. 

To cut service costs 
and reduce adjust- 
ments, the exclu- 
sive Kevlar® belt is 
strongerand lighter 
than steel, with vir- 
tually no stretch. 

For the highest ac- 
curacy in the history 
of datsywheel print- 
ing, our Microdrive 1 * 
carriage drive mech- 
anism has no cables 
or pulleys. 



Test drive 
our hot ^ 
daisywheelers. 



If you ve always wanted letter-quality 
printing from your DP system but the cost 
has put you off, then a SPRINT 9 is for you. 
Now you can have the same high quality print- 
usually only available on word processing systems— at 
prices that will let you forget all about dot-matrix terminals. 
With speeds of 45 and 55 cps (average English text, not burst 
rate), the reliable high performance of SPRINT 9 terminals leaves 
the crowd behind. Prove it to yourself with a test drive. 
Call or write Qume at (408) 942-4000. 2350 Qume Drive, 
San Jose, California 95131. 



LIMITED OEM 
CONTROL PANEL, 



Qume 

V' A Subsidiary of ITT 
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Canon Dealer Organization 

Sol Libes has been misinformed as to 
Canon policy regarding marketing of the 
CX-1 computer. Canon markets all sys- 
tem products through a dealer organiza- 
tion and is dedicated to supporting its 
dealers in marketing all Canon software 
products, including the seven accounting 
packages (order entry, accounts receiv- 
able, accounts payable, inventory con- 
trol, general ledger, job costs, payroll) 
which were mentioned in his November 
column (BYTELINES, November 1981 
BYTE, page 302). 

Irwin Danowitz 
National Software Manager 
Systems Division 
Canon U.S.A., Inc. 
One Canon Plaza 
Lake Success, NY 11042 



An Untapped Work Force 

Perhaps BYTE readers can help handi- 
capped persons overcome some frustrat- 
ing barriers. Most handicaps result in a 
mobility problem that effectively leaves 
the person house-bound (or, if lucky, car- 
bound). Many handicapped persons are in 
minimum-income situations that barely 
allow them to meet the expenses of sur- 
vival. It is ironic that handicapped in- 
dividuals may be highly trained, but 
without the ability to relocate or commute 
to a workplace daily, they cannot increase 
their income. 

The personal computer could go a long 
way to solving this problem. For example, 
a house-bound worker with a computer 
and a modem could use off-the-shelf soft- 
ware to perform functions from account- 
ing and data processing to engineering 
analysis and even managerial assistance. 
A printer with a Braille printhead would 
allow a blind person to communicate via 
electronic mail, to use databases, and to 
perform electronic-banking services being 
considered by many banks. The problem 
seems to be finding a "conduit" to com- 
panies willing to take on such employees. 

I have approached about five hundred 
companies nationwide (IBM, ITT, GTE, 



and Boeing, among them). Their person- 
nel departments treat me as a disabled 
person seeking employment at their plant 
location. Their management and data- 
processing systems, it seems, cannot ac- 
commodate an off-site employee who 
works at home in a service-type capacity. 
(Even more frustration is felt when a han- 
dicapped person tries to use employment 
agencies — this usually involves long 
delays, and only about a third of the agen- 
cies even bother to acknowledge receipt of 
your resume.) 

Perhaps BYTE readers could help the 
handicapped (who represent an untapped 
work force of 10 million) on a level that 
could be mutually beneficial. 

Kenneth Willoughby 

Box 317 

Fairacres, NM 88033 



Faster Algorithms 

From time to time I'm sure most readers 
have run across benchmarking articles 
comparing various pieces of hardware or 
software and found these articles followed 
up by letters to the editor critical of a par- 
ticular algorithm which was used inciden- 
tal to the test. In general, it seems, such 
criticisms are unfair, bearing little relation 
to the purpose for which the original arti- 
cle was written. 

I introduce my comments this way for 
fear that I might otherwise be accused of a 
similar unfairness. I am speaking of the ar- 
ticle "BASIC, Pascal, or Tiny-c? A Simple 
Benchmarking Comparison" by Phil 
Hughes (October 1981 BYTE, page 372) in 
which he uses a card -shuffling program to 
benchmark three languages with regard to 
speed of execution. In this he does a fine 
job. My only reason for commenting 
about his choice of algorithms is that this 
seems to be a routine that many readers 
will have some use for and be inclined to 
copy directly into some application pro- 
gram. For such readers I would like to of- 
fer an alternative program, which runs 
considerably faster. 

First, however, let me make some 
observations about the routine used by 
Mr. Hughes and some of the character- 
istics leading to its slowness. The strategy 



used in this program (a modified version 
of which appears as listing 1 below) is to 
generate a random number and check to 
see if this number has been generated 
earlier in the sequence. If not, it is added; 
if so, the duplicate is ignored and another 
random number is generated and tested. 
This is continued until 52 distinct random 
numbers have been created. For the first 
several passes this causes no problem since 
the chance of duplication is small and 
only a few elements need to be tested. 
After 10 or 20 random numbers have been 
generated, however, the chance of 
duplication increases significantly, and 
the time needed to search for duplicates 
also increases. By the time the last 10 or 15 
numbers are to be generated, the com- 
bined effect of duplication and search 
length has slowed this algorithm consider- 
ably. 



Listing 1 



100 


DEFINT A-Z 


110 


DIMC{51) 


120 


RANDOM 


130 A$ = TIMES 


140 


J = 


150 


T = RND(52) 


160 


IF J = THEN 200 


170 


FOR I = TO J - 1 


180 


IFC(I) = TTHEN 150 


190 


NEXT I 


200 C(J) = T 


210 


J = J + 1 


220 


IF J < 52 THEN 150 


230 


FOR I = TO 51 


240 


PRINT C(l); 


250 


NEXT I 


260 


B$ = TIMES 


270 


PRINT 


280 


PRINTAS.BS 



The program shown in listing 2 is a 
variation of one I have used several times 
both for card-shuffling routines and for 
programs to generate nonduplicated ran- 
dom numbers for programming bond re- 
tirement. The strategy here is to start with 
a sorted sequence and literally shuffle it. 
This is done by generating a random num- 
ber between 1 and the total number of ob- 
jects to be shuffled. Then comes the key 
step in this algorithm: the object in the 
position given by that random number is 
exchanged with the object in the last posi- 
tion. 

Next, the maximum number of objects 
is decremented by 1 and the process is re- 
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low cost data entry. 
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300 El Pueblo, Scotts Valley, CA 95066 
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Model 1100 A Intelligent Card Reader 

Ideal applications include time reporting, 
job costing, inventory control, market surveys 
etc 

Contact us or see your computer dealer today! 
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peated until this maximum equals 1. 

Stepping through an example may be 
useful. Suppose we wish to shuffle 10 ele- 
ments. We start out by arranging them in 
order as: 

123456789 10 

Next we generate a random number be- 
tween 1 and 10, say 6. Now we exchange 
the objects in position 6 (the number gen- 
erated) and 10 (the top of the range for the 
random-number generation). This leaves: 
12345 10 7896 

For the next step we generate a random 
number between 1 and 9 (10 —1). Sup- 
pose this time we get 4. Then we exchange 
the objects in positions four and nine and 
decrement the maximum element count to 
8. We now have 

12395 10 7846 

The entire set will be sorted after 10 
random numbers have been generated. 
(By the way, this does bring up one 
criticism of the algorithm used by Mr. 
Hughes for benchmarking. Because of the 
nature of his algorithm it is likely that 
every time the program is run a different 
number of random numbers will have to 
be generated due to the chance occurrence 
of duplication. While this should work 



out to a predictable average, the possi- 
bility of variation makes its usefulness as a 
benchmark somewhat doubtful.) 

I ran both versions of the shuffling pro- 
gram which appear here on my TRS-80 
Model I. As mentioned above, the timing 
on listing 1 was quite variable, ranging 
from 40 to 66 seconds. For listing 2 the 
time was consistent at 3.5 to 4 seconds. 
(And no, I didn't compile the second ver- 
sion. I did subsequently compress it, de- 
leting spaces and packing the entire pro- 
gram on a single line and got average 
speeds of about 2.25 seconds.) 

Listing 2 



100 


DEFINTA-Z 


110 


RANDOM 


120 


N =52 


130 


DIM A(N) 


140 A$ = TIMES 


150 


FOR I = 1 TO N 


160 


A(l) = I 


170 


NEXT I 


180 


FOR I =N TO 2 STEP -1 


190 


R = RND(I) 


200 


T = A(I) 


210 


A(l) = A(R) 


220 


A(R) = T 


230 


NEXT I 




Hayes Microcomputer Products Inc. 



5835 Peacrrtree Comers East, Norcross, Georgia 30092 (404) 449-8791 
Hayes Stack is a trademark of Hayes Microcomputer Products, Inc. 
© 1981 Hayes Microcomputer Products, Inc. Sold only in the USA 



240 

250 
260 
270 
280 
290 



FOR I = 1 TO N 

PRINT A(l); 
NEXT I 
PRINT 
B$ = TIMES 
PRINTA$,B$ 



Finally, I'm not sure of the origin of this 
second algorithm. I don't remember in- 
venting it, but then I don't recall reading 
or hearing about it elsewhere. I do know 
that it has been very useful to me. I hope 
BYTE readers will find it equally valuable. 

David R. Borger 

16835 Westmoreland 
Detroit, MI 48219 



Mr, Hughes's article comparing BASIC, 
Pascal, and Tiny-c for writing a card- 
shuffling program is useful for comparing 
the ease of programming in those lan- 
guages. Some caution must be exercised in 
using the timing results, however. The al- 
gorithm he uses is very sensitive to the 
order of the random numbers. The algo- 
rithm is as follows: 

A. Get a number from 1 to 52 from the 
random-number generator. If the 
number has already been used, repeat 
this step. 

B. Put this number in the array (deck) at 
the next location. If we have 52 num- 
bers, we are done. Otherwise go back 
to step A. 

As we get toward the end of the deck, 
there are fewer acceptable numbers. One 
number generator may require many 
more calls than another. To get a "good" 
sequence of random numbers, the range 
of the random-number generator should 
be much larger than the range required by 
the program. In order to compare Mr. 
Hughes's algorithm in the three languages, 
we should assure ourselves that the num- 
ber of calls to the random-number 
generator is at least on the same order. 

It's possible to generate a random list of 
numbers n long with only n calls to the 
random-number generator. The idea is to 
generate n random numbers and then sort 
them. The random numbers are distri- 
buted across the range of the number gen- 
erator, not the range of the program. If 
the random-number generator is good, 
this means that any number generated will 
not be repeated until all other numbers in 
the range of the number generator have 
been generated. 

Here is one possible algorithm for get- 
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Introducing the Enhancer ][: a new 

Standard which is improving the 

relationship between Humans and 

Apples. The Enhancer ][ can help 

your Apple It's keyboard become 

more sociable by remembering 

words or phrases which can be 

entered into the Apple by the mere 

touch of a key. Life can become 

even easier because the Enhancer ][ 

can remember what you typed 

while your Apple was busy talking 

to your disc (or doing other things). 

Naturally, it knows the difference 

between upper and lower case 

letters and what shift keys are 

supposed to do. It even knows to 

auto repeat any key held down. The 

Enhancer ][ replaces the encoder 

board making installation simple. 

Suggested retail price: $149.00. 



THE DAWN 
OF A NEW ERA 
FOR APPLE H = 

ENHANCER IE 






I VIDEOTERM 




The time tested Videoterm 80 
column card: 

• 80 characters x 24 lines 

• True decenders 

• 7 x 9 character resolution 

• Low power consumption 

• Compatible with most word 
processors 

• Softcard and CP/M compatible 

• Modem compatible 

• Most popular character set of 
any 80 column card 

• Alternate character fonts available 
Suggested retail price $345.00 



■ SOFT VIDEO 
SWITCH 

The Soft 
Video 
Switch is 
an auto- 
matic ver- 
sion of the 
popular 
Switch- 
plate. It 
knows 

whether it should display 40 or 80 
columns or Apple graphics. It does 
the tedious work of switching video- 
out signals so you don't have to. The 
Soft Video Switch can be controlled 
by software. Any Videoterm with 
Firmware 2.0 or greater may be 
used with the Soft Video Switch. 
The single wire shift mod is also sup- 
ported. Package price is 535.00. 






■ KEYBOARD AND 
DISPLAY ENHANCER 




The original Keyboard and Display 
Enhancer is still available for Revi- 
sion 0-6 Apples Con which the new 
Enhancer ][ will not fit). These 
Apples have memory select sockets 
at chip locations D1, El & F1. The 
Keyboard and Display Enhancer 
allows entry and display of upper S. 
lower case letters with fully func- 
tional shift keys. It does NOT have 
user definable keys nor a type ahead 
buffer. The price is $129.00. 



■ ACCESSORIES: 

Videoterm Utilities Disc $37. 00 
(includes) 

• Font Editor 

• Pascal Mid-Res Graphics 

• Applesoft Read Screen Utility 

• Top & Bottom Scrolling 

• Pascal Vidpatch 

• Graphics Template 
Character Set EPROMs $29. 00 ea 

• Half Intensity 

• Inverse 

• German 

• Katakana (Japanese} 

• Line Drawing Graphics 
(Expanded) 

• Spanish 

• French 

• Math & Greek Symbols 

• Super & Subscript 
Dvorak EPROM 

(Enhancer) $29.00 

Lower Case Chip $29.00 



Apple and Apple II are registered trademarks of Apple I 
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ting a shuffled deck of cards. Use two ar- 
rays, KEY and CARD: 

A. Initialize CARD by letting CARD (I) 
= I for elements in CARD. 

B. Put a random number in each element 
of KEY. 

C. Find the smallest element of KEY that 
has not been used. This is the next 
card. Save it in array CARD. Repeat 
this step until all the elements of KEY 
have been used. 

A BASIC program that performs this 
algorithm follows. Note that the sort used 
is a bubble sort and is not as efficient as 
some others. 

10 DIMC(51), K(51) 

20 GOSUB 1000 

30 FOR I s TO 51 

40 PRINT C(l); 

50 IF INT((I + 1)/10) a (I + 1)/ 

10 THEN PRINT 
60 NEXT I 
70 PRINT 

80 PRINT "ALL DONE!" 
90 END 

1000 FOR I = 0TO51 
1010 K(l) = RND (0) 
1020 C(l) a I 
1030 NEXT I 
1040 FOR I = 0TO50 
1050 S a I 

1060 FOR J a I + 1 TO 51 
1070 IF K(J) © K<S) THEN S a J 
1080 NEXT J 
1090 K(S) = K(l) 
1100 T = C(l) 
1110 C(l) a C(S) 
1120 C(K) = T 
1130 NEXT I 
1140 RETURN 

I hope this will be of some use to those 
who shuffle cards. The inside loop is per- 
formed approximately 1352 times, so if 
you require fewer calls than this to your 
random-number generator to get 52 num- 
bers, Mr. Hughes's algorithm may be 
better. 

Emmet R. Beeker III 
1123 Maple Dr. 
Mountain Home, ID 83647 



Single-Drive Success Story 

The review "The Radio Shack FOR- 
TRAN Package" by Tim Daneliuk (Octo- 
ber 1981 BYTE, page 385) is a good over- 
view of an excellent software package. 
However, I must take exception to the 
statement "In single drive systems, the re- 
locatable object file must always be on the 



disk containing the linker and FORTRAN 
library." This is not true. In fact, the 
source, relocatable, listing, and object 
codes may reside on a disk separate from 
both supplied FORTRAN disks. 

First I'll name the three disks that I'll be 
using and then I'll lead you through the 
steps necessary to compile and link a 
FORTRAN source program using one 
disk drive. It did take some time to figure 
this out because Radio Shack forgot to 
document the procedure. The disk con- 
taining the editor and the FORTRAN 
compiler will be called FOR/EDIT, the 
disk containing the linker and the FOR- 
TRAN library will be called FOR/LINK, 
and the disk containing the source, re- 
locatable, and object codes will be called 
PROGRAM. 

1. Insert the FOR/EDIT disk and boot the 
system. Load and execute the editor by 
entering EDIT. 

2. After the editor has loaded and you re- 
ceive the prompt, remove the 
FOR/EDIT disk and insert the PRO- 
GRAM disk that contains, or will con- 
tain, the source program. 

3. Create or change the source code, as 
necessary. When finished, write the 
source code to the PROGRAM disk. 

4. Remove the PROGRAM disk and in- 
sert the FOR/EDIT disk. Load and exe- 
cute the FORTRAN compiler by enter- 
ing F80. 

5. After the compiler has loaded and you 
receive the prompt, remove the 
FOR/EDIT disk and insert the PRO- 
GRAM disk that contains the program 
to be compiled, and where the re- 
locatable code is to reside. 

6. Enter TEMP,TEMP = TEMP, or 
whatever program name you are 
working with. This will compile the 
source code and write out the re- 
locatable code along with a print file. 

7. Remove the PROGRAM disk and in- 
sert the FOR/LINK disk. Load and ex- 
ecute the linker by entering L80. 

8. After the linker has loaded and you 
receive the prompt, remove the 
FOR/LINK disk and insert the PRO- 
GRAM disk that contains the re- 
locatable code to be linked. 

9. Enter TEMP, or whatever program 
name you are working with. This will 
load the relocatable code and display 
all the undefined globals. 

10. Remove the PROGRAM disk and in- 
sert the FOR/LINK disk. Enter FORLIB/ 
REL-S to search the FORTRAN 
Library to resolve all undefined 



globals. If you need to search other 
files to satisfy undefined globals, enter 
FILENAME-S. 

11. Remove the FOR/LINK disk and insert 
the PROGRAM disk that will contain 
the executable object code. 

12. Enter TEMP-N to name the output ob- 
ject code. Then enter -E to write out 
the object file and exit the linker. 

13. You are now ready to execute the com- 
mand (object) file TEMP/CMD. 

Note that no data was written to the two 
FORTRAN disks. In fact, I keep write- 
protect tabs on these disks just to avoid 
disasters. This procedure seems to be a lot 
of work, but those of us with single-drive 
systems are used to the inconvenience. If 
we couldn't hack it, we'd have two disks I 

Spencer R. Lepley 

1655 Capital Circle SE, Lot #12 

Tallahassee, FL 32301 

Tim Daneliuk replies: 

Mr. Lepley seems to be absolutely cor- 
rect! I entered a short FORTRAN pro- 
gram and linked it as he suggested: it 
works just fine. As he points out, the 
documentation does not discuss single- 
drive use in any real depth. Personally, I 
think a book is needed that would docu- 
ment these kinds of procedures as well as 
the many advanced features of both the 
Radio Shack/ Microsoft FORTRAN and 
the M-80 Macro Assembler. How about it 
Radio Shack? 

One other point has come to my atten- 
tion since I first did the FORTRAN re- 
view: as of this writing, the package has 
not been implemented on the TRS-80 
Model III. However, Model HI systems 
that use the LDOS disk operating system 
can use not only FORTRAN, but M-80 
Macro Assembler, BASCOM compiler, 
RS COBOL compiler, and RS BASIC 
compiler. This is accomplished by "patch- 
ing" the Model I versions of these lan- 
guages. Complete instructions for these 
procedures are found in the latest issue of 
the LDOS Quarterly (Vol. 1, No. 2). 



More on VOS 

Since Sol Libes's mention of the Soft- 
ware Tools Virtual Operating System in 
BYTELINES (October 1981 BYTE, page 
306) our research group at the Lawrence 
Berkeley Laboratory has been inundated 
with requests for information. Although 
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The Context Connector™ Converts 

Any Dsta Directly Into VisiCalc 

Without Re-typing. 



If you're one of the thousands of VisiCalc users 
who enter data from another computer into your 
VisiCalc models, the Context Connector can save 
you hours of work. 

The Connector automatically converts text files 
from any computer into VisiCalc format. So you 
can easily move numbers from any file directly 
into selected VisiCalc cells. 

Load Data From Your Company Computer. 

The Connector lets you convert data from your 
company computer directly into VisiCalc models. 
So you can compare actual results to VisiCalc 
projections. The Connector will also consolidate 
different VisiCalc models, an invaluable tool for 
3.2 version owners. 

Analyze Stock and Commodities Prices. 

The Connector converts data from timesharing 
services like Dow Jones into VisiCalc cells. So 
you can manipulate error free numbers instead of 
spending valuable time on typing. 

Convert Data From Any Timesharing System. 

The Connector will convert data from any time- 
sharing system into your VisiCalc models. Infor- 
mation from DRI, Dow Jones, The Source, Chase 
Econometrics, Dialog and other leading data 
bases can be processed by the Connector. The 
Connector has its own editor to let you review and 
edit figures prior to converting into VisiCalc. 

The Connector Also Transmits and 
Receives Electronic Mall. 

The Context Connector also serves as a basic 
communications program. The Connector has an 
auto-dial feature to automatically call other 



computers. Once on-line, the Connector can 
transmit standard DOS text files to any computer. 
The Connector can transmit and receive complete 
VisiCalc models. Another useful function is "save 
to disk" which allows you to save your electronic 
mail on disk for future reference. 






Specifications. 

The Connector is designed to work with the Apple 
II, 48K of RAM and at least one disk drive. The 
Connector supports both 13 and 16 sector disk 
versions of VisiCalc. It also works with the Apple 
III in emulation mode. 

For data transmission, the Connector supports 
the D.C. Hayes Micromodem, Apple communis 
tions card or the SSM/AIO card. 

Available at Your Local Computer Store. 

The Connector is available at most personal 
computer stores. For the name of your nearest 
dealer, please call or write Context Management 
Systems. Retailers, the Connector is available 
from Softsel Distributors or from Context Man- 
agement Systems. 



Free Demo Disk 



i 



Send us a blank 514" disk and a self addressed 
stamped mailer and we'll return your disk with a 
copy of the Connector demonstration program 
which explains how you can use the Connector. 
Or if you prefer, send a check for $4.00 made out 
to Context and we'll send you a new Maxell MD-1 
5 1 /4" disk containing our demo program. Once 
you've seen our demo, you can delete the program 
and use the demo disk as you would any new 
blank diskette. It's a risk free way of seeing the 
Connector demonstrated on your Apple. 



CONTEXT MANAGEMENT SYSTEMS 

Management Software For Personal Computers 

23864 Hawthorne Blvd., Suite 101 

Torrance, California 90505 

(213)378-8277 

©1982 Context Management Systems 



VisiCalc™ is a trademark of Personal Software, Inc. • Apple™ is a trademark of Apple Computer, Inc. 
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40KB In ROM 
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160KB 

per 5 1 -+" diskette 



User memory 
expandable 
up to 256KB 



Because we put what 
you want into it, you get 
what you want out of it. 

We unwrapped our package for you, bit by bit. 

It's all here. And you're looking at it. 

From the 8088 microprocessor and the Macro 
Assembler that give you speed and capacity to the 
RS232C interface that gives you the world. 

All told, no other personal computer offers as 
many advanced capabilities. Read all about them in 
the Technical Reference Manual available at your 
IBM Personal Computer dealer. 

Software? IBM Personal Computer DOS. The 
UCSD p- System. Plus a documented set of our 
device driver routines. For high level languages, 
exactly what you want. Enhanced BASIC in ROM. 
Pascal. FORTRAN. But our software story 
is still being written. 

Maybe by you. 

If you're interested, 
start by writing to: 
IBM Personal Computer 
Software, Dept.765, 
IBM Corporation, 
Armonk, New \brk 
10504.=== =• - . , 





The IBM Personal Computer 
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HEWLETT 
PACKARD 



Many places will offer discounts, 
we will meet discount prices and 
can offer you something they 
can't: expertise. We know H P, it is 
the only brand of computer we 
sell. We know H P's strengths and 
weaknesses. 

Get all the help you can. 
Talk to an expert before you buy. 
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HP-IL CALCULATORS 

HP 83/85/87 

HP 125 

DO IT RIGHT THE FIRST TIME 

"* e (arrington (ompany 

METALS DRIVE, P.O. BOX 392 
SOUTHINGTON, CONN. 06489 

203/628-5511 or 203/621-8951 



THE FIRST AUTHORIZED 
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IHTHEUSA 
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we are certainly pleased with the interest, 
the Users Group is better able to deal with 
these requests than we are. Inquiries 
should be addressed to: 

Software Tools Users Group 
1259 El Camino Real, Box 242 
Menlo Park, CA 94025 

The 1600-member group issues newslet- 
ters, distributes a software catalog, pro- 
vides an information referral service, pro- 
duces a distribution tape, and holds bi- 
annual meetings. I am sure the Users 
Group would welcome the inclusion of 
microcomputer enthusiasts. 

And, to answer the question most asked 
by BYTE readers who contacted us: Yes, 
the software tools have been brought up 
on a CP/M system. This implementation 
includes all the tools distributed through 
the Users Group, plus many of the exten- 
sions specified in the CACM article de- 
scribing the VOS project ("A Virtual Op- 
erating System," Dennis Hall, Deborah 
Scherrer, and Joe Sventek, Communica- 
tions of the ACM, September 1980, pp. 
495-502). For more complete CP/M infor- 
mation, BYTE readers should contact: 

Unicorn Systems 
30261 Palomares Rd. 
Castro Valley, CA 94546 

We welcome the enthusiasm and in- 
terest shown by BYTE and its readers and 
hope the above information will answer 
most of their questions. 

Deborah K. Scherrer 
Computer Scientist 
Lawrence Berkeley Laboratory 
University of California 
Berkeley, CA 94720 



"BYTE" Fights Mice 

The staff at the Poricy Park Nature 
Center was delighted with the article, 
"Bridging the 10-Percent Gap," by Paul 
Brady (October 1981 BYTE, page 264) 
which described our computer system. 

On the day we received the magazine, 
we were given a black cat to help keep the 
mice from the bird seed we sell. We have 
appropriately named the cat "BYTE." 

Patricia Contreras, Director 

Poricy Park Nature Center 

POB36 

Middletown, NJ 07748 
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Ultra-Low-Cost Protocol 

Ken Clements and Dave Daugherty's 
article, "Ultra-Low-Cost Network for Per- 
sonal Computers" (October 1981 BYTE, 
page 50), presents an excellent idea. Per- 
sonal computing does need a low-rent 
Ethernet, especially for group applica- 
tions, such as schools. However, the pro- 
tocol described is both more complex and 
less reliable than necessary. A few minor 
changes would fix this. 

In the RECEIVER layer, if a message 
has a bad checksum, just throw it away — 
there's no need to tell the protocol layer 
because it doesn't do anything with bad 
messages. In the PROTOCOL layer, pick 
one protocol and stick to it. A good sim- 
ple one is as follows: 

1. Every message has a message number. 
This includes ACK (acknowledge) 
utility messages. 

2. Message numbers are either or 1. 

3. The sender starts by sending a message 
with a number of 0. The original 
sender then awaits a corresponding ac- 
knowledgment from the original re- 
ceiver. Upon receiving an "ACK 0" 
message (with a correct checksum) the 
original message is considered ac- 
knowledged and the sender can send 
the next message, with message num- 
ber 1. The sender expects an "ACK 1" 
reply to its number 1 message. This 
cycle repeats indefinitely. 

4. All the receiver has to do is send a 
matching ACK whenever a message 
addressed to it is received, i.e., ACK 
is sent in reply to a message number of 
0, and ACK 1 in reply to a message 
number of 1. However, the receiver 
throws away (after ACKing them) 
messages with the same number as the 
last good message received, because 
such messages are duplicates. 

5. When the sender fails to get a proper 
ACK in a reasonable time, the last 
message should be re-sent. After some 
number of unsuccessful attempts, the 
sender should give up and report the 
receiver down. 

This protocol provides a guarantee that 
messages are not lost or duplicated, unlike 
the ACK/ACK-ACK protocol, provided 
that a bad message doesn't get past the 
checksum error-detection mechanism. A 
longer checksum (say 16 bits) will reduce 
the odds of this substantially — from 1 in 
256 to 1 in 65,536. In a contention-type 
local network, there will be errors when 

Circle 198 on inquiry card. » 
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META TECHNOLOGIES 

26111 Brush Avenue. Euclid Ohio 44132 
CALL TOLL FREE 1 -800-321 -3552 TO ORDER 

IN OHIO, call (216) 289-7500 (COLLECT) 




THINGS TO 
DO WITH YOUR 
PERSONAL COMPUTER 

BY MARK SAWUSCH 

333 pages . $1 0.95 

333 pages, written in simple terms, of 
" what- to-do' ' and "how-to-do-it". Suitable 
not only for microcomputers, but for pro- 
grammable calculators as well. Includes 
program listings, formulas, a glossary of 
computer terms and more! Definitely a 
MUST BUY! 

"TRS-SO™ DISK AND 
OTHER MYSTERIES" 



13; 



by Harvard C. Pennington 



12 pages written in PLAIN ENGLISH packed 
with HOW TO information with details, examples 
and in-depth explanations. Recover lost files and 
directories, remove file protection, make BASIC 
programs uniistable. How to use SUPERZAP, 
recover from DOS errors and MORE! 

TRS-80™ DISK $19.95 



"OTHER MYSTERIES" 
VOLUME II 

by James Farvour 

Call now and place your order tor this new book, 

"microsoft™ basic decoded & other 

MYSTERIES for the TRS-80TM", from UG, Inc. 
A primer for cassette and disk BASIC on the 
TRS-80TM, the information provided applies to 
similar MICROSOFT^ BASIC interpreters. 
MICROSOFT"* BASIC DECODED . $24.95 



"OTHER MYSTERIES" 
VOLUME III 






by Dennis Kitsz 



THE CUSTOM TRS-80™ $29.00 

CALL FOR AVAILABILITY 

"OTHER MYSTERIES" 
VOLUME IV 

"BASIC FASTER 
AND BETTER" 

If you program In BASIC, you want this book! 
Time-tested and proven, the techniques and 
routines can be used in thousands of ways to 
make your programs smaller, faster, and look 
truly professional. 
BASIC FASTER ABETTER $24.95 



EPSON 

MX-80, MX-80FT, MX-100 

PRINTERS 

NEW LOW PRICES! 



EXTRA LONG RIBBON 

CABLE 



$24 



95 



CONNECTS EPSON PRINTER 
& TRS-80 MICROCOMPUTER 

40-TRACK, SINGLE/DOUBLE- 
DENSITY, FAST ACCESS, 
5 1 / 4 -inchTANDON 

DISK 
DRIVES 

$289 complete 

FOR MODEL I and MODEL III 

Includes Case, Power Supply 
and External Drive Connector 

DISK DRIVE 

EXTENDER 
CABLE 



$9 



95 



for VISTA, MICROPOLIS, 

MTI, PERTEC, SHUGART, 

PERCOM & OTHERS 



Single Sided. Soft-Sectored 5'/4-inch, 

PARAGON MAGNETICS™ 

PLAIN JANETM 

DISKETTES 



$19 



95 

box of 10 



These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write- 
protect tabs in a shrink-wrapped box. 

Box of 10 Diskettes $19.95 

PARAGON 

magnetics™ 



^«^/ 



Introducing MTC's premium 
diskette. Single-Sided, Soft-Sectored, 
DOUBLE-DENSITY, 5%-inch diskettes with 
reinforcing HUB-RINGS. Individually 100% 
ERROR-FREE certified. Invest in GOLD! 
PARAGON MAGNETICS GOLD $23.95 



VERBATIM'S PREMIUM DISKETTES 

DATALIFE™ 

Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 100% error-free cer- 
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI, ECMA 
and ISO standards. 

VERBATIM DATALIFETM DISKETTES 
5Vi-inch(boxof 10) 

MD525-01 $26.95 

8-inch FLOPPIES 

Double-Density, FD34-8000 . $43.95 

'RINGS' & 
THINGS 

HUB RING KIT for 5 W" disks $10.95 

HUB RING KIT for 8" disks $12.95 

REFILLS (50 Hub Rings) $ 5.95 

CLEANING KIT for b l A" drives . . $24.95 

5 Vi-inch diskette case — . $3.50 

8-inch diskette case $3.95 

SVi-inch File Box for 

50 diskettes..., $24.95 

8-inch File Box for 

50 diskettes... $29.95 



TRS-80 is a trademark of the 

Radio Shack Division of Tandy 

Corporation. DATALIFE is a 

trademark of VERBATIM. PLAIN 

JANE, PARAGON MAGNETICS. 

are trademarks of MTC 

c 1981 by Metatechnologies 

Corporation, Inc. 



MOST ORDERS 

SHIPPED WITHIN 

ONE BUSINESS DAY 

Products damaged in 
transit will be exchanged. 



PRICES IN EFFECT 

THRU 

February 28, 1982 

Prices, Specifications, 

and Offerings subject to 

change without notice. 

8202 



WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• COD. 



• Add $3.00 for shipping 
& handling 

• S3.00 EXTRA for C.O.D. 
•Ohio residents add GVz% 

sales tax. 
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messages collide, so this is not a minor 
consideration. 

As a last point, it is very useful to pro- 
vide a high-level time-out interval, say of 
about 30 seconds, so that if nothing hap- 
pens during that length of time, every- 
thing gives up trying to communicate and 
goes back to the initial state. Otherwise, if 
for some reason things get stuck, it may 
be necessary to reset all the computers 
connected to the network to get them all 
back in synchronism on message num- 
bers. If all the systems in your classroom 
full of microcomputers need to be reset 
whenever any one gets fouled up, this 
trick is a big help. 

With these fixes, the Ultra-Low-Cost 
Network should fly. There are more 
elaborate schemes, but this is the simplest 
one that doesn't get intermittent errors. 

John Nagle 

340 Ventura, Apt. 11 

Palo Alto, CA 94306 



Software Considerations 

I would like to comment on "Bridging 
the 10-Percent Gap" by Paul Brady (Octo- 



ber 1981 BYTE, page 264). Mr. Brady 
points out that a wide range of reasonably 
priced hardware for small-business re- 
quirements is available. This is true and 
should encourage progressive small-busi- 
ness owners to move into the computer 
age. However, Mr. Brady demonstrated 
the classic "small-business mistake" in this 
statement: "We barely managed the funds 
required for the hardware. We simply 
cannot spend hundreds or thousands 
more on software," 

Prospective computer owners need to 
realize that good software is a labor-inten- 
sive product and must be included in the 
budgeting for a computer system. Mr. 
Brady was lucky that his organization had 
people willing to donate their time to de- 
sign, code, test, and document customized 
software. Not all small businesses have 
this advantage. 

My advice to a small-business owner 
who needs a computer but lacks the time 
and inclination to become a computer ex- 
pert is to hire a local computer profes- 
sional or small firm to put together the 
best hardware and software combination 
for his application. I will be glad to mail 
free copies of my article, 'The Small-Busi- 
ness Owner's Guide to Hiring a Computer 




AMT has available a 5, 10, 15 and 20 
subsystem that is very EASY for any 
system. 

Subsystem includes: 

•Winchester Disk Drive [s] 
•Controller 
•Power Supply 
•Enclosure 

• All Interface Cabling 
•CP/M* 2.2 Support and Diagnostic Programs 

on Floppy Disk 
•Host System Interface Card 

• Dedicated Telephone Number for Technical 
Assistance 

'Registered Trademark of Digital Research Corp. 



megabyte Winchester Hard Disk 
user to interface with his existing 

System available for: 

•S-100 

•Heath /Zenith 2-89 

•TRS-80 Model ill 

•Xerox 820 

• IBM Personal Computer System 



5-Megabyte System 



Retail 
Complete 



$2995.00 



Write or call for Attractive distributor program 

Applied Micro Technologies, Inc. 

Route 30 West, Greengate Professional Bldg. 
Greensburg, Pa. 15601 

1-800-245-6908 In Pennsylvania [412] 837-7255 



Expert/' to anyone who sends me an ad- 
dress and 40c in stamps. 

Diane P. Kerkhoff 
Kerkhoff Computers 
6309 Ambassador Dr. 
Orlando, FL 32808 



Altos Gamesmen 

While Thomas Wadlow's "The Xerox 
Alto Computer" (see September 1981 
BYTE, page 58) was most interesting, I'm 
sorry he didn't mention that Xerox also 
donated four Altos to the Computer 
Science Department at the University of 
Rochester in 1974, In fact, two of the 
games pictured in the article were written 
by graduate students there. 

Trek is the work of Eugene Ball, who 
also wrote Death Star (in which you pilot 
your Alto down a trench in the Death Star 
and fire a torpedo at its only vulnerable 
spot to save the Federation). Pinball was 
written by Clint Parker. You can jiggle the 
"table" by holding down the space bar. 
Overly energetic application of the space 
bar results in a "tilt." Clint's version of 
Space Invaders remains one of the most 
popular Alto games. It keeps track of the 
top ten scores on the net. No still 
photograph can convey the fine graphic 
details of these programs. 

Incidentally, the four original Altos at 
University of Rochester are named John, 
Paul, George, and Ringo (my own sugges- 
tion was Groucho, Harpo, Chico, and 
Zeppo). 

Michel Denber 

Xerox 

800 Phillips Rd. 

Webster, NY 14580 



Exploring Zork's Origins 

While praising so highly the efforts to 
fight software piracy undertaken by the 
vendors of "Zork, The Great Under- 
ground Empire," Bob Liddil in his review 
(February 1981 BYTE, page 262) perhaps 
forgot to mention that the release of Zork 
seems to be an act of software piracy it- 
self. From the description given, I infer 
that Zork is just an implementation of the 
well-known PDP-11 game Dungeon, dis- 
tributed by Digital Equipment Corp.'s 
user group, DECUS. All the situations, 
descriptions, treasures, reactions, etc. are 
nearly identical to those found in 
Dungeon: the white house with the sack 
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Circle 29 on inquiry card. 



Systems Group System 2800 
computers. They're making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un- 
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product acceptance in 
Z80 CPU, disk controller, I/O 
and memory boards have been 
the result of some very pur- 
poseful and carefully thought 
out engineering. Not to mention 
strict industrial quality produc- 
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com- 
puters what they are today. 



Fast, reliable and powerful. 

System 2800 computer sys- 
tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex- 
pand as your organization's 
needs grow. 

You can handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. And you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subsystems. 

Select CP/M! MP/M'or 
OASIS n operating systems to run 
all your word processing and 



accounting programs. No mat- 
ter what size organization you 
control, control- 
ling will be 
easier from 
now on. 

See the 
System 2800 
from Systems 
Group, they're 
what computers should have 
been in the first place. 

f registered trademark of Digital Research 
ft registered trademark of Phase One Systems 

Dealer Inquiries Invited 

For dealers only, circle 344 
All other inquiries, circle 345 




Systems 



Group 



a Division of MEASUREMENT systems &. controls 
incorporated 

1601 Orangewood Avenue 

Orange. California 92668, (714) 633-4460 

TWX/TELEX 910 593 1350 SYSTEMGRP ORGE 



Be Permanently Impressed. 

The Expandable Computer Family 
from Systems Group. 









r3 a 



1981 

Today's Requirements 

Dual floppy single or multi-user system 



1983 



1985 



Tomorrow's Requirements 

10M byte hard disk and floppy drive, 
single or multi-user system 



Your Future Requirements 

40 M byte hard disk and 20 M byte tape 
back-up, single or multi-user system 
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of peppers on the kitchen table, the forest 
where players are reincarnated, the jewel- 
encrusted egg in a nest on a tree, and 
more. The colorful description of situa- 
tions has especially set Dungeon apart 
from preceding adventure games. Even 
the name Zork is taken from a situation in 
Dungeon. Yet in Zork's advertising you 
will not find a tiny nod to any of the 
numerous authors outside Personal Soft- 
ware Inc. who have done 99 percent of the 
work. 

Greetings from a fanatic BYTE reader. 

Hans Strasburger 
Dipi. Math. Dipl. Psych. 
Tal 58/IV 
D-8000 Munich 2 
West Germany 

Response to Hans Strasburger: 

A call to Personal Software Inc. re- 
vealed that Zork will no longer be 
distributed by that company. Zork is now 
being sold by Infocom of Cambridge, 
Massachusetts. Joel Berez, president of In- 
focom, gave us a short history of Zork. 

According to Mr. Berez, Zork was ori- 
ginally developed around 1977 and run on 
a Digital Equipment Corporation PDP-10 
using a language called MDL. Sometime 
later a version was developed for the 
PDP-11 using FORTRAN, and this is the 
version being distributed by DECUS. This 
version was written by someone who had 
access to the original Zork source code. 
The microcomputer version formerly sold 
by Personal Software and now by In- 
focom was written by the authors of the 
original Zork: Marc Blank, Dave Lebling, 
Bruce Daniels, and Tim Anderson. The 
first micro-Zork, Zork I, was a subset of 
the original version. Zork II includes more 
of the original Zork situations than Zork I 
plus some additional enhancements. A 
future Zork III will contain the remaining 
original Zork material plus even more 
enhancements. Thus, the combination of 
Zork I, Zork II, and Zork III would give 
the user all the original PDP-10 version 
plus many enhancements. For more infor- 
mation on Zork, see "Zork and the Future 
of Computerized Fantasy Simulations," 
December 1980 BYTE, page 172. 



Old Clothes Issue 
New Clarion Call 

I enjoyed BYTE's reprint of Charles 
Anthony Richard Hoare's Turing lecture 



of 1980. (See "The Emperor's Old 
Clothes/' in the September 1981 BYTE, 
page 414.) One of the points he made 
about the programming language Ada de- 
serves some extension. He said, ". . .do 
not allow this language in its present state 
to be used in applications where reliability 
is critical. . . . The next rocket to go 
astray as a result of a programming-lan- 
guage error may not be an exploratory 
space rocket on a harmless trip to Venus. 
It may be a nuclear warhead exploding 
over one of our cities." 

Some BYTE readers may not know that 
a hardware error nearly caused us to 
launch a nuclear attack against the Soviet 
Union on June 6, 1980. The North Ameri- 
can Air Defense Command (NORAD) 
command center in Colorado Springs de- 
tected an illusory Soviet nuclear attack on 
us, and our bombers were taxiing to take 
off, our nuclear-missile submarines 
alerted, and our land-missile launch keys 
inserted into their sockets, ready to go in 
retaliation. The error was detected with 
little time to spare. It was traced to a $0.46 
integrated circuit. This was not an iso- 
lated incident. A similar alert was signaled 
only three days earlier. (See The Pro- 
gressive magazine, August 1980, pages 
29-30.) 

As we automate more and more of the 
decisions involved in launching our 
arsenal of 10,000 strategic nuclear wea- 
pons, most of which are far more power- 
ful than the bombs used in Hiroshima and 
Nagasaki in 1945, we leave ourselves 
more and more vulnerable to computer 
errors. Professor Hoare's warning comes 
at a critical time. 

To prevent accidental nuclear war, "de- 
bugging" our software and hardware 
plays a part. But, most important, we as 
computer professionals and human beings 
must speak out in favor of nuclear-wea- 
pons limitations. Specifically, we can en- 
dorse the "Call to Halt the Nuclear Arms 
Race," a statement that says that "the U.S. 
and the U.S.S.R. should adopt a mutual 
freeze on the testing, production, and de- 
ployment of nuclear weapons and of mis- 
siles and new aircraft designed primarily 
to deliver nuclear weapons. This is an es- 
sential, verifiable first step toward lessen- 
ing the risk of nuclear war and reducing 
the nuclear arsenals." The "Call" is avail- 
able in bulk for $0.05 per copy, plus post- 
age, from: 

American Friends Service Committee 

1501 Cherry St. 

Philadelphia, PA 19102 



Single copies and more information can 
be obtained from: 

Nuclear-Weapon Freeze 

251 Harvard St. 

Brookline, MA 02146 

Many other organizations around the 
country are also working to support a 
weapons freeze. Would you believe, 
High-Technology Professionals for Peace, 
in Cambridge, Massachusetts? (See Com- 
puter magazine, September 1981, page 
95.) 

I hope that we can see the day when 
Professor Hoare's caution will be unneces- 
sary. 

Steven Pacenka 
812 Hanshaw Rd. 
Ithaca, NY 14850 ■ 




A Note on 
Our Database Issue 

BYTE readers have shown a great 
deal of interest in the articles on data- 
base management systems, the theme 
of the November 1981 BYTE— parti- 
cularly the article 'A Survey of Data- 
Base Management Systems for Micro- 
computers" by Kathryn S. Barley and 
James R. Driscoll. While we are 
pleased that our readers liked the ar- 
ticles in that issue, we are concerned 
about some of the questions we have 
been asked, such as "What's wrong 
with this database? It wasn't listed in 
your November issue. " 

Readers must keep in mind that we 
are not the definitive source for micro- 
computer information; we cannot re- 
view every product on the market. We 
operate in a world of time constraints 
and deadlines. We present as many re- 
views of as many products as time and 
personnel resources allow. Barley and 
Driscoll noted that their survey of 18 
databases was not comprehensive and 
that "a potential buyer . . . can deter- 
mine which database features he or she 
considers most important and then 
seek a system that offers those fea- 
tures." 

Database management is one of the 
fastest-growing fields in the microcom- 
puter industry. We will try to keep you 
informed about as many products as 
we can. Please remember that the 
absence of a product review in BYTE 
does not imply that we have a negative 
opinion of it. Look for additional data- 
base reviews in future issues of BYTE. 
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A simple fact: 



The considerable 
benefits of a per- 
sonal computer like 
the Osborne 1® are 
often intangible, 
often exciting, and 
always expanding. 

The i/a/we of the 
Osborne 1 is clear 
and simple: 
$1795. Complete. 



$1795 includes this 
hardware: 

Z80A™ CPU with 64K RAM □ 
Dual floppy disk drives with 100K 
bytes storage each □ 5" CRT □ 
Business keyboard with numeric 
keypad and cursor keys □ 
RS-232C Interface □ 
IEEE 488 Interface □ 
Weather-resistant, portable 
housing □ Operates on European 
and American voltages D 



$1795 includes this 
software: 

D CP/M® Operating System 

□ WORDSTAR® word 
processing with MAILMERGE 

□ SUPERCALC™ electronic 
spreadsheet 

□ CBASIC® 

□ MBASIC® 




Call (415) 887-8080 for the name of your nearest authorized 
OSBORNE 1 computer retailer. 

Circle 262 on inquiry card. 



Trademarks: Z80A: Zilog Corporation 

SUPERCALC: Sotcim Corporation 

Registered Trademarks: 

OSBORNE 1: Osborne Computer Corporation 

CP/M: Digital Research MBASIC: Microsoft 

CBASIC: Compiler Systems. Inc. 

WORDSTAR, MAILMERGE MicroPro International 



software . . . with lots of technical support 



CALICO 



(213)641-5456 

ORDERS 

(800) 854-2003. ext 75 
(800)522-1500. exl 75 in Calif. 



CP/M® 



Specify format 

Most disk formats available. 



LANGUAGES 

Basic Microsoft 

Basic Compiler Microsoft 



C-Basic 
CB80 
COBOL 80 
C Compiler 
Forth 
Fortran 
Fortran 80 
muLISP 
Pascal/ M 
Pascal Z 
RATFOR 



Dig. Research 

Dig. Research 

Microsoft 

Supersoft 

Supersoft 

Supersoft 

Microsoft 

Microsoft 

Sorcim 

Ith. Intersys. 

Supersoft 



Fortran + RATFOR 
S-Basic Micro AP 

Tiny Pascal Supersoft 



with /manual 
manual/ only 

$289/- 

$329/- 

$110/20 

$437/37 

$574/- 

$169/- 

$169/45 

$209/30 

$375/- 

$169/- 

$345/30 

$349/30 

$85/- 

$289/35 

$269/25 

$79/25 



ASSEMBLERS/UTILITIES 



ACT I 
Oespool 
Diagnostic II 
Macro 80 
MAC 
P/LI30 
SID 
ZSID 



Sorcim 
Dig. Research 
Supersoft 
Microsoft 
Dig. Research 
Dig. Research 
Dig. Research 
Dig. Research 



$109/25 

$50/- 

$84/20 

$162/- 

$85/15 

$469/40 

$70/15 

$90/15 



WORD/TEXT PROCESSING 



Edit 80 
Magic Wand 
Mail Merge 
Spellguard 
Spell Star 
TEX 

Textwriter III 
Word Star 
Word Star 



Microsoft 

Peachtree 

MicroPro 

ISA 

MicroPro 

Dig. Research 



$90/- 

$289/45 

$108/25 

$225/25 

$175/40 

$100/10 



Organic Softwr $110/- 
MicroPro $318/60 

* Mail Merge $415/85 



ANALYSIS/MODELING 

Calc Star MicroPro $229/45 

Milestone Organic Softwr $269/- 
muMATH/muSIMPMicrosoft $225/- 

Supercalc Sorcim $259/50 

Worksheet Soho Group $185/- 



DATA RASE MANAGEMENT 



dBASE II 
Series 20-1 
Series 20-2 
Data Star 
FMS^O 



Ashton-Tate 
Condor 
Condor 
MicroPro 
Systems Plus 



$599/40 
$249/50 
$509/50 
$245/60 
$698/55 



ACCOUNTING 

TCS 

G/LorA/P 

or A/R or Payroll $75/25 

All four $250/99 

SYSTEMS PLUS 

G/L $439/67 

A/P $375 

A/R $375 

Payroll $375 

Inventory $375 

Sales Order $375 

Point of Sale $375 

Purch. Order $375 

PEACHTREE-SERIES5 

G/L $437/40 

A/P $437/40 

A/R $437/40 

Payroll $319/40 

Inventory $437/40 

Sales Invoice $437/40 

CP/M® 

TRS-flO®/Mod.ll(P&T) $169/- 

Z49 $140/- 

Z-90 $140/- 



CALICO 



SYSTEMS 

(213) 6415456 

TO ORDER. CALL TOLL FREE 

(800) 854-2003, ext 75 

(800) 522-1500, ext 75 in Calif. 



Feb. 
'82 



APPLE 



UML 

Datadex 

Easy Writer {40 col) 

Easy Mailer (40 col) 

Forth 

Pro. Easy Mailer 

Pro. Easy Writer 

MICROPRO 

Mail Merge 

Super Sort I 

Word Star 

Word Star + Mail Merger 



$258 

$88 

$61 

$123 

$149 

$225 



$159 
$260 
$349 



MICROSOFT 




A.L.D.S. 


$105 


Basic Compiler 


$320 


Fortran-80 


$175 


RAM Card 


$149 


Soft Card 


$295 



PEACHTREE 



G/L 

A/R 

A/P 

Payroll 

Inventory 

Mail. List 



PERSONAL SOFTWARE 

Desktop Plan II 

VisiCalc 

VisiDex 

VisiFile 

VisiPlot 

VisiTerm 

VisiTrend/VisiPlot 



$219 
$219 
$219 
$219 
$219 
$219 



$159 
$159 
$159 
$199 
$149 
$149 
$229 
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Software Review 



The Flexibility of 
VisiPlot 



Robert E. Ramsdell 

POB59 
Rockport, MA 01966 

One of the most important communication functions 
your microcomputer can perform is to create, display, 
and print charts and graphs. For several months I have 
been using the methods described here to develop presen- 
tations for my clients. The graphics format dramatically 
increases my ability to communicate complex financial 
information and analyses to the client. In addition, charts 
and graphs tend to hold an audience's interest during a 
presentation. 

Some of the many uses for this type of graphic com- 
munication include stock-market charting, budget 
analyses, and forecast and projection display. You can do 
all of this with VisiPlot, the latest and most powerful 
plotting and graph-generating program available for 
Apple computers. 

About the Program 

VisiPlot is a series of programs that allow entry and 
editing of data, design of a graphic screen presentation, 
and printing of the screen's contents to a graphics printer. 
All features are menu selected using the arrow keys, 
space bar, and return key. The data program allows full 
entry and editing of the information to be graphed, with 
as many as 645 points in 16 series. In addition, data can 
be automatically transferred to the program from a Data 
Interchange Format file created by another program, 
such as VisiCalc or DB Master. A comprehensive storage 
management program allows extensive file manipulation. 
Completed graphs (which I refer to as slides) can be saved 
to the disk and/or printed on any graphics printer. 

The plotting program is extremely comprehensive and 
permits line, bar, half-bar, area, pie, high-low, and scat- 
ter graphs. Display- value ranges for the two axes are 
automatically determined by the program, but these de- 
fault values can be overridden. After the basic graph is on 
the screen, VisiPlot 's flexibility becomes evident. 

A vast number of titling, formatting, and color options 
are available. The five fixed-title options have a choice of 

About the Author 

Robert E. Ramsdell, CPA, is a microcomputer consultant who lives 
and works in Rockport, Massachusetts. His company, Pansophics Ltd., 
publishes business- and financial-modeling applications software for use 
with VisiCalc and SuperCalc programs. 
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CRTForm m is a programmer productivity tool that saves time. 



CRTForm produces a friendly bug free inter- 
face between end users and the applications 
programmer. 

GRTForm makes sure that end users enter informa- 
tion correctly, and gives error messages (in plain En- 
glish) if they don't, it guarantees that programmers 
will receive correct information without having to 
write hundreds of lines of error checking code. 

CRTForm allows you to modify program input specif- 
icafk ns without requiring e > a ~ne con- 

suming changes in applications code. It even gen- 
erates a source code skeleton (Pascal BASIC, 
COBOL, FORTRAN, PL/l, and Ada) to interface the 
programmers' or: Hon code to the C vi run- 

time module. 



The CRTForm package consists of: 

• A forms manager that manipulates random access 
files of input specif ication forms. 

• An editor that creates and modifies the specif- 
icat— /■ fom s 

• A print utility that produces hard copy of forms and 
their specifications. 

• A code generator that writes source code skele- 
tons for ease of program interfacing. 

• A terminal-independent runtime module in the 
machine language of your host processor. 

CRTForm iso. rtheCP/M, UCSD,and 

Apple Pascal operating systems. Please call or write 
for further information on OEM licensing arrange- 
ments, or for the name of your nearest CRTForm 
dealer. 
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normal or boldface type, though the movable-title option 
is by far the most powerful. A title can be created, 
moved, and placed anywhere on the screen in normal or 
reverse (black-on-white) print. This feature allows you to 
label individual points on the graph. 

Among the formatting options is the ability to simulta- 
neously compare two graphs (except the pie graph) on the 
screen, either side-by-side or one over the other. Bars in 
the bar graph appear as solid, shaded, or in outline. One 
graph can be overlaid on another, and horizontal and 
vertical grids facilitate reading the graph. 

The user is offered a choice of black, white, violet, 
blue, orange, and green for use as background or in the 
bars, areas, and pie segments of the graphs. Printer 
drivers for most graphics printers are included on the disk 
and operate automatically from within the program. 

Specific Examples 

I have prepared several examples of graphs. Figure 1 
shows the dramatic effect on profitability and customer 
returns resulting from an improved inspection program; 
figure 2 shows the distribution of a company's sales 
dollar; figure 3 compares sales and net operating income 
for a 10-year period; figure 4 compares the average in- 
ventory with the cost of sales for a company during seven 
years; figure 5 shows the performance of "My Mutual 
Fund" in comparison with the NYSE Index; figure 6 is a 
scatter graph of some mathematical functions. 



1982 VERSION IFR SIMULATOR 
Apple II Plus DOS 3.3 




Features a lifelike panel that simulates the 
airplane instruments that are used for flying and 
navigating in clouds. FLY IFR LANDINGS, 
PATTERNS, and CROSS COUNTRY in several 
areas of The United States. $50.00 at your 
computer store or direct from: 

PROGRAMMERS SOFTWARE 

2110 N.2nd St. 

Cabot Arkansas 72023 

(501) 843-2988 



In each example, you can see that the information is 
much more interesting and understandable when 
presented graphically. On a color monitor, the impact is 
even more dramatic. 

Documentation 

The documentation for VisiPlot is thorough, inclusive, 
and contains tutorial and reference sections. Because of 
the many possible uses, the program takes several hours 
to learn, but the tutorial is easy to follow and the user in- 
terface is very well designed. The disk contains sample 
data files that the user can examine, edit, and graph. 

The reference section contains examples and full ex- 
planations of every command. A pocket reference card 
with less detailed information is also included. 

Program Constraints 

Because of the program's sophistication and the many 
options it offers, much work is required at the keyboard 
to create a slide. Another major constraint is that the pro- 
gram cannot reload and adapt a slide already created and 
stored. It takes about 15 minutes to create a slide, and 
you must start from scratch each time you want to make 



At a Glance 



Name 

VisiPlot 

Type 

High-resolution color-graphing and plotting program for data-series 
display 

Author 

Mitch Kapor for Micro Finance Systems Inc. 

Distributor 

Personal Software Inc. 
1 330 Bordeaux Dr. 
Sunnyvale, CA 94086 
(408) 745-7841 

Price 

S 199.50 

Format 

5/4 -inch floppy disk 

Language 

Applesoft Basic and 6502 machine language 

Computers 

Apple II Plus and Apple III computers, minimum 48 K bytes of 
programmable memory 

Documentation 

Loose-leaf binder with 1 40-page tutorial and reference manual; 
reference card 

Enhancements 

Data Interchange Format files for communication with other pro- 
grams (VisiCalc, DB Master, etc); also available with time-series 
analyses (VisiTrend/VisiPlot) 

Audience 

Businessmen, accountants, stockbrokers— anyone who can use 
graphic presentations 
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INTER INTERFACE 

Free Your Computer from the Mundane Task of Printing 



Imagine beii *ble to use your 
computer seconds after beginning an 
extensive printout. 

Visualize your printout with page 
breaks, page numbering and titles, 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not waiting on your 
printer. 

SooperS pooler, a buffered printer 
interface, maintains control over your 
printer while you go on using your 
computer for more productive 
activities. Eliminate waiting while 
your printer pecks through a long 
document. SooperS pooler accepts 
information from your computer at up 
to 2500 characters per second and 
feeds it to your printer as fast as it can 
handle it — without using any of your 
computers memory or time! As soon 
as SooperSpooler has stored your 
document in its buffer, control of your 
computer is returned to you. 



SooperSpooler features include: 

16K Memory— Will handle most of 

your printing jobs (expandable, see 

options) 

Buffer Status Readout — Lets you 

know just how much data is stored 

Space Compression — Makes the 

best use of memory on columnar 

documents 

Pagination — Eliminates printout on 

page perforations 

Page Stops — For single sheet 

printouts 

Headers and Page Numbering — 

Give your listing a professional look 

Indentation on Carryover Lines — 

Easy to find the beginning of a line 

Self Test Routine — You instantly 

know that all is well 

All Features Software Controllable 

— Your program can take over 

Plugs into Most Computer 

Systems — Standard cables available 

$349.00!— 16K parallel I/O unit 



Options: 

• Serial Board— $95.00— Gives you 
the option of any combination of 
serial or parallel input or output. Can 
also be used for modem transmission. 

• Memory Expansion — $159.00- 
Additional 46K for a total of 62K 

• Cables — Available per your 
application. 

TM 

SooperSpooler by Compulink 
— The missing link that gives 
your microcomputer 
mainframe printing. 

COMPULINK 

CORPORATION 

1840 Industrial Circle, Depi. A 
Longmont, CO 80501 
(303) 651 £01 I 
Order line 800-525-^705 

Deaie* inquiries welcome 
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a change. Because it is impossible to print a slide later in 
the program, any printing must be done before you begin 
to create another slide. 

The disk cannot be copied or backed up, but a backup 
copy of the disk can be obtained from the distributor for 
an additional $35. 

Conclusions 

VisiPlot is a well-designed software package that will 
prove useful to all those who want to use screen or 



printed graphics in their communications processes. The 
user interface is well planned, with all options selected 
from menus, and the data-entry and editing procedures 
are well conceived and implemented. 

The ability to interchange data with other programs 
makes VisiPlot an integral part of any business systems 
package, while the combination of VisiPlot and a time- 
series analysis program (VisiTrend) is the most powerful 
forecasting and analysis software presently available. ■ 
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Figure 1: A line and area graph created using VisiPlot. 
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AUERAGE INUENTORY US COST OF SALES 
Figure 4: This chart combines bar and half-bar representations. 
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Figure 2: A pie chart, used to illustrate relative quantities. 
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Figure 5: An area graph that plots investment activity over 
time. (The graph is real — the profits are imaginary.) 
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Figure 3: A bar chart or bar graph. 
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Figure 6: A scatter graph of some mathematical functions. 
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goes on. 



In fact, the list goes on for all WICAT 
computer systems. Since no single language is 
perfect for every application, WICAT offers a 
variety of languages to choose from. If 
programming is your business, WICAT speaks 
your language. 

Find the system that meets your list of need* 
Call or write WICAT Systems today. 




WICAT 



P.O. Box 539 1875 South State Street Orem. Utah 84057 (801)224-6400 

Call or write WICAT Systems for additional information. 

'UNIX is a trademark of Bell Labs. Multibus isa trademark of INTEL. 



Ciarcia's Circuit Cellar 



Build a Computerized 
Weather Station 



Steve Ciarcia 

POB 582 

Glastonbury, CT 06033 



One of the few redeeming features 
of the weather here in New England is 
the abundance of wind. It may 
change directions five times a day, 
but there always seems to be a breeze. 

For some time I have been thinking 
of installing a windmill at my house 
to provide supplemental electrical 
power. Maps and charts of my locale 
suggest that it might be feasible, but 
considering the complexities of the in- 
teractions of climate and terrain in 



Connecticut, I thought it might be 
worthwhile to gather more on-site 
weather data before pouring con- 
crete. 

The practical problem of collecting 
the data inspired this article. I started 
out by adapting a commercially avail- 
able anemometer (wind-speed gauge) 
and wind vane for computer attach- 
ment. To simplify getting the data to 
the computer inside the house, I de- 
cided to convert the parallel output 




Photo 1: Wind-velocity measurements are taken by a cup anemometer and wind 
vane mounted high above any obstruction to air flow on a section of television- 
antenna mast. 



from the rooftop transmitter/sensor 
unit into serial format. Instead of 
stringing 200 feet of 12-lead cable 
from the rooftop unit to the com- 
puter, I could run a single two- 
conductor twisted-pair cable. 

After this unpretentious start, I got 
a little carried away thinking how I 
could do away with even this one 
cable. But first let me describe the sys- 
tem as I initially built it, starting with 
the wind sensors. 

Weather Instrumentation 

Devices capable of sensing and 
measuring wind speed and direction 
can be built from several different 
basic designs, but probably the most 
cost-effective wind-speed and direc- 
tion sensors are the familiar cup 
anemometer and wind vane, shown 
in photo 1. The cup anemometer cap- 
tures the moving air in cup-shaped air 
scoops that are attached via spokes to 
a shaft. The assembly spins at a rate 
proportional to the wind's velocity. 

A wind vane looks and works like 
an arrow with a big tail. As the wind 
blows, the tail fin acts like a sail, 
causing the vane to align itself with 
the direction of the wind. 

I briefly considered trying to design 
a homebrew cup anemometer and 
wind vane, but several factors argued 
against this. 

In my application, survivability 

Copyright © 1982 by Steven A. Ciarcia. All 
rights reserved. 
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and accuracy are important. To 
determine the economic feasibility of 
a windmill, measurements must be 
taken, for several months, from a 
location exposed to the full fury of 
the weather. An anemometer con- 
structed from paper cups and a small 
permanent-magnet motor/generator 
would have been a kluge at best. It 
might have been capable of measur- 
ing wind speed for a little while, but it 
would not have survived exposure to 
the elements for very long. Also, I 
needed to have reliable accuracy to 
determine the potential power output 
of a windmill, which is a function of 
wind speed. 

It is not easy to construct a reliable 
cup anemometer and wind vane. For 
weather instruments to work, they 
must survive the weather they are to 
monitor. 

I prefer to concentrate on the appli- 
cations of electronic technology 
rather than on techniques of fabrica- 
tion or artistic excellence. Instead of 
attempting homebrew sensor designs, 
I decided to use the wind sensors from 
a commercially available weather- 
monitor kit, the Heathkit ID-1890 
Digital Wind Computer, sold by the 
Heath Company, Benton Harbor, 
Michigan. This is a microprocessor- 
based unit that displays wind velocity 
and the date and time of peak gusts. 
The unassembled parts of the anemo- 
meter are shown in photo 2. 

If you wish to duplicate my pro- 
ject, you can order the complete kit 
from Heath and use the appropriate 
parts. It is unlikely that the required 
parts will be available separately. (At 
the time of this writing, the ID-1890 
Digital Wind Computer kit is on sale 
at $164.95, reduced from the regular 
price of $194.95.) 

The required parts from the 
ID-1890 kit are listed in the text box 
on page 48. The ones unique to the kit 
are marked with an asterisk, while 
the rest are fairly common hardware 
or electronic parts. 

The same wind vane and anemo- 
meter are used in the more complex 
ID-4001 Digital Weather Computer 
kit, which displays wind velocity, 
temperatures, barometric pressure, 
and the current date and time and 



stores weather data for future recall. 
The ID-4001 sells for $399.95. (In 
addition, the ID-4001 contains an 
output port designed to feed data into 
a Heath H-8 computer system for log- 



ging of weather conditions; it is likely 
that other computers could be con- 
nected through this interface as well.) 
If you want to build an anemo- 
meter, you might try a different 




Photo 2: The anemometer and wind vane were constructed from parts used in 
the Heathkit ID-1890 Digital Wind Computer, shown here. 




Photo 3: The partially assembled data encoder. The optical encoder disc is 
mounted on a shaft between the phototransistors and the LEDs. The opaque areas 
of the disc block the light path between appropriate phototransistor/LED pairs, 
producing a unique Gray-coded output value. 
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measuring technique, such as the 
sonic anemometer described in BYTE 
several years ago by; Neil Dvorak (see 
reference 5, listed on page 68). His 
design used four ultrasonic trans- 
ducers to measure wind speed, direc- 
tion, and the temperature of the air. 
But due to the tight tolerances of the 
analog circuitry involved, I recom- 
mend the cup-anemometer approach. 

Adapting the Wind Sensors 

The output from the Heathkit cup 
anemometer and wind vane consists 
of encoded electrical impulses, which 
must be specially interpreted by the 



computer to derive information 
about wind conditions. Each of these 
wind-sensor units is not much more 
than a weatherproof mechanical 
housing for pairs of phototransistors 
and LEDs (light-emitting diodes) sep- 
arated by an optical encoding disc. 

As shown in figure 1, the anemo- 
meter and wind vane each have six 
basic components: the air-catching 
apparatus (the wind cup or vane), the 
top housing, two printed-circuit (PC) 
boards, the plastic optical encoder 
disc, and the bottom housing. The 
wind cup (or vane) and encoder disc 
are connected by a shaft supported by 
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Figure 1: Exploded mechanical diagram of the inverted Heathkit anemometer unit, 
showing the five LED and phototransistor positions on the two PC boards. The wind 
vane uses four LED /phototransistor sets, while the anemometer actually uses only one 
set. 



ball bearings. As the cup and shaft 
turn, the shaft rotates the encoder 
disc between the phototransistors, 
which are mounted on the top PC 
board, and the infrared LEDs, which 
are mounted on the bottom PC 
board. 

As the encoder disc turns, the 
opaque portions of its surface inter- 
rupt the light path between the LEDs 
and the phototransistors. A schemat- 
ic diagram of the configuration is 
shown in figure 2. 

There are five separate concentric 
bands on the encoder disc, as shown 
in figure 3. An identical disc is used in 
both the wind vane and the anemo- 
meter, but the two units use different 
portions. In the anemometer, the out- 
side ring of the disc is positioned be- 
tween a single LED /phototransistor 
pair. For each revolution of the cup 
shaft, 32 electrical pulses are gene- 
rated as the 32 opaque disc areas pass 
the LED. The wind speed can be mea- 
sured by simply determining the fre- 
quency of these pulses. 

The wind vane uses four LED/ 
phototransistor pairs to read the four 
inner tracks of the encoder disc. 
These four outputs form a 4-bit Gray- 
code value (interpreted in table 1), 
which defines the angular position to 
a resolution of 1 part in 16. Gray code 
is a modified binary code in which se- 
quential numbers are represented by 
expressions that differ in only one bit 
position. This technique is preferable 
in slowly revolving encoders because 
"bit chatter" (oscillation between a 
and 1 logic level at the point of transi- 
tion) is less conspicuous than in sim- 
ple binary or binary-coded-decimal 
(BCD) encoders. In such encoders, all 
four bits can change in certain posi- 
tions (from 0111 to 1000, for exam- 
ple) with only a small change in 
angular position. Bit chatter can lead 
to ambiguous indications of direc- 
tion. 

A fairly simple circuit (shown in 
figure 4 on page 43) provides a 20-mA 
(milliamp) current to the LEDs and 
conditions the output from the photo- 
transistors. The outputs of the 
74LS04 inverter are TTL- (transistor- 
transistor logic) compatible and can 
be connected to any computer's pa- 
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rallel input port should you care to 
use the wind sensors as they are pre- 
sently configured. Four LEDs con- 
nected to the vane output light up to 
aid calibration. 

Calibrating the Wind Vane 

Calibration of the vane for installa- 
tion is simple and requires only a 
compass. Observe the state of the in- 
dicator LEDs with power applied to 
the vane. Rotate the housing and the 
vane until the indicators show all 
zeros. This setting of the vane should 
be oriented toward true north when 
the vane is installed. Be sure that the 
vane housing is secured so it won't 
rotate. 

(In Connecticut there is a 14-degree 
difference between magnetic and true 
north, and the vane must be oriented 
14 degrees from magnetic north to 
compensate. This sort of adjustment 
must be made in most of North 
America.) 

Calibrating the Anemometer 

Calibrating the anemometer is 
another story. The instructions that 
come with the kit make no mention of 
how many pulses are produced per 
second as a function of wind speed. 
The conversion of pulses to conven- 
tional units of speed (miles per hour 
[mph], kilometers per hour [kph], or 
knots) is handled by a microprocessor 
in the Digital Wind Computer, and 
this information is unnecessary for 
most users. 

For me, however, it was essential. 
The only way to determine it was by 
empirically measuring the pulse rate 
in a known wind velocity. This can 
be accomplished by moving air across 
the anemometer, as in a wind tunnel, 
or moving the anemometer itself in 
still air. The indications should be the 
same. 

As you can see in photo 6 on page 
46, I moved the anemometer in still 
air by hanging the anemometer out 
the side window of my car while driv- 
ing down a side street near my house 
(I got some strange looks). As I 
drove, I measured the output fre- 
quency of the encoding mechanism. 

Because it was inconvenient to use 
my frequency counter in the car while 
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Figure 2: Schematic diagram of the simple position-encoding circuitry inside the 
Heathkit wind-sensor units. The TIL32 LEDs and the TIL89 phototransistors operate in 
the infrared region. 



driving, I used a battery-operated 
audio-cassette tape recorder. Con- 
necting it using the circuit of figure 5, 
which is a portable version of the 
conditioning circuit previously dis- 
cussed, I simply recorded the tone 
produced as the cups spun. The fre- 
quency rose and fell as the relative 
wind velocity increased and de- 
creased. After returning home, I 
played back the recording into the 
frequency counter. 

I tried various speeds between 15 
and 60 mph, and the results were fair- 
ly consistent. (I was unable to drive 
slower than 15 mph without creating 
a traffic jam.) 

The results of my calibration runs 
are shown in figure 6 on page 46. The 
output of this anemometer appears to 
be 11.6 pulses per second per mile per 
hour. A frequency of 600 Hz (hertz) 
corresponds to 50 mph. The curve is 
quite linear between 20 and 60 mph, 
but I suspect that readings below 10 
mph might exhibit nonlinearities. 



Decoding the reading of the 
anemometer with a computer can be 
accomplished most easily in software. 
The anemometer's pulse output can 
be measured by a machine-language 
subroutine that simulates a frequency 




Figure 3: The optical encoding disc uses a 
Gray code to eliminate ambiguity in 
angular position of the wind vane, while 
in the anemometer only the outermost 
ring is used as a sort of tachometer. 
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counter; the algorithm for this will 
appear later in this article. The result 
is simply divided by 12 (close enough) 
to convert to miles per hour. 

Adding a Digital Thermometer 

With my scheme for measuring 
wind velocity well under way, I de- 
cided that I could easily upgrade the 
system to keep track of other weather 
conditions as well. While wind pa- 
rameters were essential to my feasibil- 
ity study, monitoring temperature 
provided an extra dimension to the 
data-gathering effort. 

Most temperature indicators are 
analog in nature and require an A/D 
(analog-to-digital) converter to be 
read by a computer. This is not only 
an added complication, but it con- 
sumes more parallel-port resources to 
accommodate the A/D converter. A 
conversion resolution of 0.4 percent 
in parallel conversion requires 8 bits 
and generally occupies an entire 8-bit 
input port. Similarly, 0.002-percent 
converters use 16 bits. 

Fortunately, parallel conversion is 
not a necessity in this application and 
others like it, which require modest 
accuracy but where input lines are at 
a premium. Here an analog-input-to- 
digital-frequency converter is more 



applicable. In my weather-monitor- 
ing system, I already had a digital fre- 
quency input from the anemometer. 
It was advantageous, therefore, to 
treat the temperature as a second fre- 
quency input and use the same soft- 
ware to measure it. 

Figure 7 on page 48 is the schematic 
diagram of a temperature-to-fre- 
quency converter suitable for this ap- 
plication. ICl is an LM134 analog 
current source /temperature sensor 
with an operating range of —55 to 

To add excitement to 

the project, I decided 

to make my weather 

station talk. 

+ 125°C (degrees Celsius). (You 
could substitute an LM334 to func- 
tion within a temperature range of 
to + 70 °C.) With a 230-ohm value set 
on the calibrating potentiometer (the 
Rs ET value), the voltage from it will in- 
crease 10 millivolts per degree Celsius 
(mV/°C) from some nominal output. 
Through IC2, the rate is amplified to 
100 mV/ °C and the offset adjusted to 
a convenient value. IC3 is a type-2207 
voltage-controlled oscillator that acts 



as a voltage-to-frequency converter. 
As configured, a 0- to 10-V input will 
result in a 0- to 10-kHz output. This 
output frequency is then measured by 
the computer. 

Calibration is best established by 
immersing the temperature sensor 
(ICl) in ice water at 0°C and then in a 
liquid at a known elevated tempera- 
ture. The calibration curve will be 
linear, but its slope is dependent on 
the particular components used to 
build the sensor. It's probably best to 
have a frequency of 2 kHz represent 
20 °C and 5 kHz represent 50 °C. Con- 
version from Celsius to the Fahren- 
heit scale should be done by the host 
computer. 

Serial Link to the Roof 

Most wind sensors are located re- 
motely from the recording devices. In 
the Heathkit units, a 150-foot 8-con- 
ductor cable is available for this con- 
nection. I don't like stringing any 
more wire than I have to, and I prefer 
to communicate digested rather than 
raw data. 

The easiest way to condition the 
weather-sensor outputs and reduce 
the wiring is to attach a computer dir- 
ectly to the wind and temperature 
sensors. Any computer could be 




Photo 4: Completed Heathkit anemometer assembly. 




Photo 5: Prototype of the wind- 
sensor signal-conditioning circuit 
board, which combines the input- 
conditioning and calibrating-display 
circuitry of figure 4 with the digital- 
thermometer circuitry of figure 7. The 
two 4-pin connectors on the right side 
connect to the wind vane, and the con- 
nector on the left goes to the 
anemometer. 
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Number 

IC1 
IC2 



Type 

74LS04 
7406 



+ 5V GND 



14 
14 



used, of course, but I decided that this 
was a natural application for the 
Z8-BASIC Microcomputer (which I 
described in the July and August 1981 
issues of BYTE) used as a device con- 
troller and data concentrator, 
because it contains the necessary I/O 
(input /output) ports and can be pro- 
grammed directly in BASIC. 

I connected the Z8-BASIC Micro- 
computer/controller to the sensor 
units, ran my twisted-pair cable, and 
set up the computer /controller to use 
its RS-232C serial port to transmit the 
results to another computer inside the 
house for recording or for display on 
a video terminal. 

A message sent down the serial link 
for recording need only consist of a 
header and the reduced data. A pro- 
gram running on the display com- 
puter could format the data as a com- 
pass diagram on the screen, or the 
Z8-BASIC Microcomputer could per- 
form the formatting, given a more so- 
phisticated program. In either case, 
the Z8-BASIC Microcomputer /con- 
troller board has the latent capability 
to reduce, record, and format the 
wind and temperature data as de- 
sired. 

A Synthesized Weatherman 

Having come so far in devising a 
versatile weather-monitoring system, 
how could I stop without giving it the 
ultimate in capability? Using serial 
communication for recording data 
was satisfactory, but dull. To add 
futuristic excitement to the project, I 
decided to make my weather station 
talk. 

Exploiting as-yet-unused system 
resources, I connected a parallel-port 
Sweet Talker voice synthesizer (the 
subject of my September 1981 article) 
to port 2 on the computer /controller. 
I stored a simple phonetic vocabulary 
consisting of words like "wind," 
"velocity," and "temperature" in a 
table in the Z8-BASIC Microcomput- 
er s memory and wrote a program to 
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Figure 4: Schematic diagram of the signal conditioner that accepts output from the 
phototransistors in the wind sensors and sends it to the controlling computer system. 
LED6 through LED10 are required only for calibration of the vane. 
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Figure 5: A simple circuit that allowed me to calibrate the anemometer from my 
moving car by holding it out the window. The anemometer's output was fed through 
this circuit into a small, battery-operated cassette tape recorder, and the tape was later 
played back into a frequency counter. 
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YOU NEED 



TO KNOW FOR KEYED 
FILE ACCESSING IS 



MICRO B 



Since 1979, MICRO B+ 
has delivered: 

• PERFORMANCE: search an in- 
dex of over 10,000 key values in 
less than one second on a floppy. 

• CONVENIENCE: no need to re- 
organize index files. 

• SUPPORT: our bug-free code is 
backed by the best programmer 
support in the industry; just call 
us to see. 

• INNOVATION: the 1st and most 
complete implementation of B- 
Tree index structures for micros. 

• DOCUMENTATION that you 

can read. 



AND NOW 



Faircom has added 

• MULTI-USER support under 
MP/M for MICRO B+. 

IF YOU PROGRAM IN: 

MICROSOFT'S BASIC, COBOL, 

or FORTRAN 

DIGITAL'S PL/l-80 

CBASIC-2 

PASCAL/MT+ 



WE'VE COT WHAT 
YOU NEED 



for $260. Manual alone $20. Ship- 
ping $4 North America, $8 else- 
where. 

LANGUAGE C VERSION 

OF OUR B-TREE ALGORITHM 

IS AVAILABLE FOR $2600. 



FaFrCom 

© 1981 FairCom 

2606 Johnson Drive 

Columbia, MO 65201 

(314) 445-3304 

WE ACCEPT VISA & 
MASTERCHARCE 

MP/M & PL/l-80 are trademarks of Digital 
Research. CBASIC is a trademark of Compiler 
Systems, inc. PASCAL /MT+ is a trademark of 
MT Micro Systems. 



read the sensors and send appropriate 
word phonemes out the port to the 
Sweet Talker. (A list of appropriate 
words is contained in table 2.) Con- 
tinuing along this line of thought to 
its logical conclusion, I connected the 
audio output of the Sweet Talker to 
the input of a low-power radio trans- 
mitter. 

In the final configuration, the com- 



For up-to-the-minute weather data, I 
merely tune my radio to 98 MHz and 
listen to my own synthesized 
weatherman announcing, "Wind 
heading: north northwest at twenty 
miles per hour." 

System Configuration 

Figure 8 on page 54 shows an out- 
line of the connections in the com- 
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pleted system 
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strumentation, 
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temperature sen- 


Talker converts it to English, and the 


sor, and the 


I computer/controller 


transmitter transmits it to my radio. 
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Table 1: Interpretation o 


f the optical Gray code produced by 


the LED/photo- 


transistor detectors inside the Heathkit wind-vane sensor unit. 





anemometer 




AE, N, AH1, M, AW1, AW2, M, IS, T, ER 


average 




AE1, EH3, V, R, 11, D, J 


Celsius 




S, EH1, L, S, 11, UH2, S 


computer 




K, UH1, M, P, Y1, III, U1.T, ER 


direction 




D, 11, R, EH1, K, T, SH, UH3, N 


east 




E1, AY, S t T 


Fahrenheit 




F, EH1, R, 12, N, H, UH3, AH2, Y, T 


frequency 




F, R, El, K, W, EH3, N, DT, S, Y 


hour 




AH1, UH3, W, ER 


kilometers 




K, 11, 13, L, AW1, M, 11, T, ER, Z 


maximum 




M, AE1, EH3, K, PA0, S, EH3, M, UH2, M 


miles 




M, AH1, EH3, 13, UH3, L, Z 


minimum 




M, 12, N, 12, M, UH3, M 


north 




N, 02, 02, R, TH 


peak 




P, E1, AY, K 


per 




P, ER 


south 




S, AH1, UH3, U1.TH 


temperature 




T, EH1, EH3, M, P, ER, UH1, T, CH, ER 


velocity 




V, UH1, L, AW1.S, 11, T, E1, Y 


west 




W, EH1, EH3, S, T 


wind 




W, 11, 13, N, D.D r 


Table 2: A list of words 


useful 


in describing weather conditions, with their Votrax 


phonemes. These phonemes can 


be transmitted to the Sweet Talker voice synthesizer 


by the controlling software running on the ZS-BAS1C Microcomputer, in accor- 


dance with the prevailing weather. 
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your computer dealer, or contact us for full information. Dealer/ Distributor inquiries invited 
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Hello. 

This is the APPLE 
talking. The message 
is: Don't byte your 
APPLE. Use COGNIVOX 
to speak to it! 

I am now listening 
for your reply . . . 




Let's face it. Voice I/O is a fascinating and efficient way to 
communicate with computers. And now, thanks to 
VOICETEK, Voice I/O peripherals are easily available, easy 
to use and very affordable. 

If you own an APPLE II computer, COGNIVOX model 
V 10-1003 will enable your computer to understand your 
spoken commands and talk back with clear, natural soun- 
ding voice. 

COGNIVOX can be trained to recognize np to 32 words or 
short phrases chosen by the user. To train COGNIVOX to 
recognize a new word, you simply repeat the word three 
times under the prompting of the system. 

COGNIVOX will also talk with a vocabulary of 32 words or 
phrases chosen by the user. This vocabulary is independent 
of the recognition vocabulary, so a dialog with the computer 
is possible. The speech output is natural sounding since it is a 
digital recording of the user voice using a data compression 
algorithm. 

For applications requiring more than 32 words, you can have 
two or more vocabularies of 32 words and switch back and 
forth between them. Vocabularies can also be stored on disk. 

COGNIVOX VIO-1003 comes complete with microphone, 
power supply, software on cassette and extensive manual, 
ready to plug in and use. It plugs into the paddle connector 
and thus it leaves the valuable expansion slots free for other 
peripherals. 

Software provided with the unit includes demonstration pro- 
grams and two voice operated, talking video games! It is also 
very easy to incorporate voice in your own programs. A 
single statement from BASIC is all that is needed to either 
recognize or say a word. 

COGNIVOX can be used as an educational tool, a data entry 
device when hands and/or eyes are busy, an aid to the han- 
dicapped, a foreign language translator, a sound effects 
generator, an intelligent telephone answering maching, a 
talking calculator. Using an IEEE 488 interface card you can 
control by voice instruments, plotters, test systems. And all 
these devices can talk back to you, telling you their readings, 
alarm conditions, even their name. 

COGNIVOX VIO-1003 costs $249 plus $5 shipping (CA res. 
add 6% tax). Software on diskette (DOS 3.3) with extra 
features to save vocabularies on disk, $19. Order by mall or 
call us at (80S) 685-1854, 9AM to 5PM PST, M-F and charge 
it on your MASTERCARD or VISA. Foreign orders 
welcome, add 10% for air mail shipping and handling. 
COGNIVOX is backed by a 120 day limited warranty against 
manufacturing defects. 

VOICETEK 

Dept. B, Box 388 

Goleta, CA93116 
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Figure 6: Graph of anemometer-output voltage as a function of relative wind speed. 




Photo 6: The anemometer was calibrated by moving it relative to still air; 
holding it out the window of a moving automobile worked quite well. Driving at 
a known speed, 1 used the circuit of figure 5 to record its pulses; the characteristic 
curve is shown in figure 6. 
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GOMPUSTAR 

INTERTEC'S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 




At last, there's a multi-user micro- 
computer system designed and built the 
way it should be. The GompuStar™. Our 
new, low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system, our new 
GompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib- 
uted processing. Small business. Scientific. 
Whatever! And never before has such 
powerful performance been available at 
such modest cost. Here's how we did it . . . 

The system architecture of the 
GompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor- 
age system. Up to 255 terminals can be 
connected into a single network! Each ter- 
minal (called a Video Processing Unit) con- 
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the GompuStar 
Disk Storage System ties all exter- 
nal users together to "share" the 
system's disk resources. So, no 
single user ever need wait on an- 
other. An exciting concept . . . 
with some awesome application 
possibilities! 

GompuStar™ user 
stations can be configured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The GompuStar 
Model 10 is a program- 
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re^ 
quirement is a data entry 



or inquiry/response application; And if your 
terminal needs are more sophisticated, 
select either the GompuStar Model 20, 30 
or 40. Each can be used as either a stand- 
alone workstation or tied Into a multi-user 
network/The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop- 
pies built right in. And it boasts over 
350,000 bytes of local, off-line user stor- 
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1 % million bytes of dual disk stor- 
age. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 







Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incredible! 

No matter what your application, 
the GompuStar can handle it! Three disk 
storage options are available. A tabletop 
10 megabyte 8" winchester-type drive 
complete with power supply and our spe- 
cial controller and multiplexor costs just 
$4995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car- 
tridge. Plus, there's no fuss in getting a 
GompuStar system up and running. Just 
plug in a Video Processing Unit and you're 
ready to go . . with up to 254 more ter- 
minals in the network by simply connect- 
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile . . . with data transfer 
rates of 1.6 million BPS! 

Software costs are low, too. 
CompuStar's disk operating system is the 
industry standard CP/M* With an 
impressive array of application soft- 
ware already available and several 
communication packages offered, 
the GompuStar can tackle even your 
most difficult programming tasks. 
Compare for yourself. Of all 
the microcomputer-based multi- 
user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep- 
tional value and upward 
growth capability. The 
GompuStar™. A true price 
and performance leader! 

SlfSINTE^TEC 

FDMA 
SlfeSYSTEMS. 



2300 Broad River Rd. ColumDia. SC 29210 
(803! 798-9100 TWX: 810-666-2115 
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Figure 7: Schematic diagram of a digital thermometer that varies its output frequency as a function of ambient temperature. The 
output can be read by the same frequency-counter software that interprets the wind-speed data from the anemometer. 



Component Sources 

The following parts list is taken from the Heathkit ID-1890 Digital Wind Com- 
puter assembly manual This list comprises the components necessary to build the 
wind-vane and cup-anemometer assemblies. Parts unique to the project are marked 
with an asterisk. 



Part Number 


Quantity 


Description 


250-235 


8 


6-32- by 1/4-inch stainless-steel screw 


250-1168 




§4 by 1-it inless-steel screw 


254-25 


8 


§6 loclcwasher 


253-713 


1 


§6 rubber washer 


252-80 




6-32 cap nut 


255-735 




short spacer 


2S0-328 




8-32 by 3/ 8-inch stainless-steel screw 


250-43 


2 


8-32 by 1/4-inch setscrew 


252-27 




6-32 locking nut 


253-1 


2 


§6 fiber flat washer 


85-1982-1 


4 


sensor printed-circuit board 


412 635 




TIL32 infrared light-emitting diode 


417-919 




T1L78 phototransistor 


214-208-1 




top housing 


214-209-1 




bottom housing 


266-930 




wind vane 


266-939 




wind cup 


266-942 


2* 


wind vane cap 


266-943 


I* 


counterweight 


266-1032 


2* 


optical encoder disc 


453-282 


2* 


1/8- by 3-inch shaft 


253-712 


4* 


C-ring 


455-643 


4* 


bearing 


142-711 


1 


boom parts 


142712 


1 


boom 


595-2399 




1D*1890 assembly manual 
miscellaneous hookup wire 



mounted on a connecting mother- 
board in photo 8 on page 64. 

Figure 9 on page 56 is a flowchart 
of a minimal application routine that 
reduces and transmits the resulting 
data down the serial communication 
line. Figure 10 on page 60 is the flow- 
chart of a frequency-counter subrou- 
tine written in Z8 machine language. 
This routine reads the inputs from the 
temperature sensor and anemometer 
and derives numeric values in hertz. 
The routine is stored in memory be- 
ginning at hexadecimal location 1500 
(as presently assembled) and is in- 
voked from the BASIC /Debug inter- 
preter by the statement 

A = USR(%1500) 

The value returned in the variable 
A is the frequency. Listing 1 on page 
52 is the assembly-language listing. 

If you wish to set up a radio 
weather station with a personal 
touch, as I did, you can use a low- 
power transmitter: either the AM 
(amplitude modulation) transmitter 
in figure 11a on page 62 or the FM 
(frequency modulation) unit in figure 
lib on page 64. 

Ideas for Improvement 

I have thought about enhancing the 
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One Concept 1000 Supports 
16 CP/M User Stations 
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pandable,M ulti-Processor, Mi 
Multi-Tasking Microcomputer System 

Here's computer power from Columbia Data Products that grows 
as your requirements grow. It's the new Concept 1000 . . . featuring 
a wide variety of computer resources. Expandable RAM and ROM 
storage,data communications interfaces, floppy and Winchester 
disk drives and printers . . .all shared by up to 16 users via a host 
processor system in a master/satellite configuration. Each user 
works with a fully-dedicated Z-80A, 64K microprocessor system with 
dual RS-232 or RS-422 serial ports in a complete CP/M® environ- 
ment. Multi-processing is managed by Digital Research's MP/M® 
and CP/NET operating systems. You can start with the Concept 
1000 . . . and stay with it. It grows with you. Contact us for more 
information on our newest Concept— the 1000. 




Home Office: West Cost: Europe: 

8990 Route 108 3901 MacArthur Blvd P.O Box 1118 

oia mo 21045 Suite 21 1 4050 Moenchengladbach 1 

3400 Newport Beach. CA 92660 West Germany 
TWX 710-862-1891 Telephone r 14-, 3159 
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The Growth Market 
&. Proven Tools 

The 16- bit world answers 
universal demands for greater 
performance, more address 
space and increased resources. 
This market's unprecedented 
growth fuels a profit-driven supply 
curve for software and hardware, 
where compatibility reigns. Our 
upward compatible CP/M® based 
family of 16- bit products, plus our 
commitment to our customers' 
success eases and speeds your 
entry, your conversion, to the 1 6- 
bit world of opportunities— the 
Digital Research world. 

Single user solution: CP/M -86 
features efficiency and power. 
For over a year, its dramatic 
user acceptance has generated 
impressive quantities of code. 
While others are just entering 
the market, Digital Research's 
CP/M -86 is already offering a 
broad array of languages and 
applications. This simplifies your 
conversion to 1 6-bit systems. 

For concurrent single user 
applications, MP/M-86™ per- 
forms simultaneous, multiple 
operations such as communica- 
tions, printing, computation, 
etc. rt features compact, time- 
tested modular code. And it's 
available today. 

In multiple computer environ- 
ments, MP/M-86 lets you sell your 
same programs into this market 
segment. You solve multi-user 
needs with a field proven product, 
not a "newcomer!' Increased sales 
of multi -user products mean 
more profit potential for you. 

Expand to network: CP/NET- 
86™ interconnects multiple 16 
or 8-bit systems. It allows you 
to expand your product's 
capabilities. 

High level languages (over 20 
languages] under CP/M-86, 
handily support your 1 6-bit appli- 
cations. Our XLT86™ utility speeds 
conversion to 16-bit code by 

Jt makes pro- 
l development and main- 
tenance easier 

Documentation in a com pre - 
j set of manuaJs clarify your 
PM * : Sand 

XLT86. 
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Over 2 Million CP/M-86 Units 

Software Writer Benefits The Standard Is 



2,800,000 CP/M-86 based 
systems by 1 986. This market 
projection identifies the type and 
scope of your future sales. 

Independent Software Vendor 
CISV) benefits from Digital 
Research can make you more 
profitable. Here's a glimpse. Call 
for the complete repertoire of 
sales and development aids. 

16- bit laboratory for your use 
features many different 1 6- bit 
machines. This one stop develop- 
ment reduces the conversion time 
of your application or language. 
First to call means first to enjoy 
this resource, and first to start 
sales rolling. 

ISV selling aid: Descriptive 
listings of your products in our 
ISV Compatible Software Catalog 
have worldwide exposure. 

IBM Display Writers and 
Personal Computers running 
CP/M-86 guarantee a large 
installed base for your 1 6- bit 
products. 




Digital Research 

We are the most experienced 
microcomputer software com- 
pany in the industry. Over 300,000 
microcomputers use our operat- 
ing systems. Over 400 OEMs and 
500 independent software 
vendors use our products. 
Hundreds of 8-bit applications 
now run under our 16- bit prod- 
ucts. Across the board, we set 
the standard. And these people 
help us set it, with languages 
under CP/M-86 or MP/M-86: 
The Code Works 
Computer Innovations 
Com pu view Products, Inc. 
Digital Research 
Microfocus, Inc. 
Micropro Int'l Corp. 
Microsoft 

Midwest Micro -Tek, Inc. 
Ryan-McFarland Corp. 
The Soft Warehouse 
Sorcim Corp. 
Stackworks 
Supersoft Associates 
Thomas W. Yonkman 
Vanguard Systems Corp. 



OEM Strategy 

New sales. New markets. New 
applications become realities 
when you convert to 16- bits. New 
demand curves. New and larger 
profit centers are yours with our 
16-bit products. To immediately 
capture increased market share, 
make a priority call to our market- 
ing group for our 1 6-bit product 
briefs, OEM price list and contract 
information. 



C compiler 

C compiler 

VEDIT, screen editor 

CBASIC-86, PASCAL MT 

CIS COBOL 

WORDMASTER, WORDSTAR 

BASIC, FORTRAN, COBOL, PASCAL 

BASiC-compiler 

RM/COBOL 

LISP compiler, MuMATH 

PASCAL/M, TRANS-86 

FORTH 

C compiler 

LISP/86 

APL/V86 



Turn Opportunity 

into Success* 

Stop following the competition. 
Help lead the field. Today. We 
provide the capability, and we 
have the desire, to accelerate 
your profitability. There's no 
other software product on the 
market today that can help make 
you more successful than Digital 
Research's CP/M-86. And there's 
no other company We stand 
ready. It's your move. 
Call (408) 649-3896, or write: 
Digital Research, PO. Box 579, 
Pacific Grove, CA 93950. 
Europe: Vector, Int'l., Leuven, 
Belgium, 32(16)202496. 
Far East: Microsoftware Assoc, 
Tokyo, Japan, 03-403-2120. 



Circle 106 on inquiry card. 



Apple/Tandy software writers: 

Personal and professional com- 
puter applications increasingly 
require 16-bit resources. Our 
established "how-to" aids simplify 
and speed your conversion to 16- 
bit applications. Just let us help. 



•ffiA 



»"T 



i 



^m 



r~3 






Mpjy 








DIGITAL RESEARCH 



^search. CP/M-86, MP/M- 

demarks of Digital Resean 



ight 1981 Digital Research 



Listing 1: Assembly listing of the "Windy" routine in Z8 machine language. "Windy" is called by the BASIC statement 
A = USR(%1500). The frequency is read from bit 7 of the input port mapped into memory-address space at hexadecimal 1500, and 
the numeric value is returned to BASIC in the variable A. The routine "Windclk" is called in response to an interrupt that occurs 
every 0.01 seconds. 



Address 



Op 
Code 



Dl D2 Line 



Label 

* Windy- 



Mnemonic 



Comment 



Count anemometer pulses coming in at hexadecimal 
COOO, bit 7 (pin K) 



* Inputs- None. Called as a "USR" routine from B ASIC/Debug 

* Output- Count of number of pulses seen at location COOO, bit 7 

Result returned in registers R12 and R13 

* 

Uses- R12 - R13 Accumulate number of pulses 

T1,T1 prescale Set to provide 0.01 -second interrupt clock 

R32 Save old value of work-register pointer 

R33 Counts the number of 0.01 -second interrupts 

R34 - 35 Indirect pointer to location COOO 

R36 - 38 Work registers. R37 becomes 'DONE' flag 

LOC. 100F-1011 JP op code to vector the interrupt to my routine 

* 

* Calls- None, but tests flag set by interrupt - 

* driven routine "Windclk" 

* 

* Notes- All register notation is as follows: 

RXX - Denotes full 8-bit register address 
WX - Denotes work-register address 
WPX - Denotes work-register-pair address 
XX - Denotes hexadecimal data 

* * All notation is in hexadecimal radix * * 

* * unless otherwise indicated * * 



1500 


8F 






1501 


E4 


FD 


32 


1504 


E6 


FD 


30 


1507 


E6 


F3 


03 


150 A 


E6 


F2 


90 


150D 


E6 


FB 


20 


1510 


4C 


CO 




1512 


5C 


00 




1514 


B0 


12 




1516 


B0 


13 




1518 


3C 


00 




151A 


ec 


10 




151C 


7C 


OF 




151E 


8C 


8D 




1520 


92 


86 




1522 


7E 






1523 


8C 


15 




1525 


92 


86 




1527 


7E 






1528 


8C 


55 




152A 


92 


86 




152C 


46 


FI 


OC 


152F 


7C 


00 




1531 


9F 







Windy 



DI 

LD R32, RFD 
LD RFD, 30 
LD RF3, 3 
LD RF2, 90 
LD RFB, 20 
LD W4, CO 
LD W5, 00 
CLR R12 
CLR R13 
LD W3,00 
LDW6,10 
LD W7,0F 
LD W8,8D 
LDE WP6, W8 

INCW7 
LD W8, 15 
LDE WP6, W8 
INCW7 
LD W8, 55 
LDE WP6, W8 
ORRFl,0C 
LD W7, 
EI 



Don't bother me 'til I'm set up 

Save current work-register pointer 

Point to my work registers 

Set up T, Prescale for mod-n, 64 count 

Set up T, to give 0.01 -second interrupt 

Turn on IRQs I/R mask 

Registers 34 and 35 point 
to the data -input address 
Clear registers 12 and 13. We 

will pass count in them. 
Clear number of I/R's accumulator 
Set up registers 36 and 37 to 

store I/R vector for IRQ5 
1st byte to store is JP op code 
Move register 38 to address at registers 36 and 
37 

Step to next byte 
2nd byte is high byte of address 
Store it. 

Step to next byte 
3rd byte is low byte of address 
Store this too 

Initialization all done, start Tl 
Clear register 37 to be used as flag 
Turn on I/Rs to catch timer pops 



Listing 1 continued on page 54 
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a total business system. 



JOB COSTING MENU 

1. TRANSACTION ENTRY/DATE 

2. JOB/TASK TABLE MAINTENANCE 

3. JOB COST FILE MAINTENANCE 

4. JOB COST REPORTING 

5. EMPLOYEE TABLE MAINTENANCE 

6. RETURN TO MASTER MENU 

SELECT (1-6)? 



SYSTEMS II EX 

MASTER MENU 

f|. INVENTORY 7. CHART OF ACCTS. 

2. PAYABLES 8. VENDOR MAINT. 

3. RECEIVABLES 9. CUST. MAINT. 

4. PAYROLL 10. CHANGE OATE 

5. LEDGER 11. SYS/BACKUP 

6 JOURNAL 12. STOP PROCSS G. 
i 13. OPTIONAL PROCSSG. 
SELECT (1-131? 



DATABASE MENU 

1. FILE MAINTENANCE 

2. REPORTS/REPORT MAINT. 

3. UTILITIES 

4. RETURN TO SYSTEM MENU 

SELECT (14)? 



ACCOUNTS PAYABLES MENU 

1. FILE MAINTENANCE 

2. PAYMENT SELECTION 

3. PRINT CHECKS AND REGISTER 

4. MONTH END 

5. RETURN TO MASTER MENU 
SELECT (1-5J? 



RECEIVABLES SYSTEM MENU 

1. FILE MAINTENANCE 

2. RECEIPT OF PAYMENTS 

3. GENERATE BILLING 

4. MONTH END 

5. PAST DUE REPORT 

6 APPLY MONTHLY INTEREST 

7 RETURN TO MASTER MENU 
SELECT |1-7)? 



LEDGER SYSTEM MENU 

1. FILE MAINTENANCE 

2. BAL SHEET/INCOME STATEMENT 

3. YEAR END PROCESS 

4. RETURN TO MASTER MENU 

SELECT (1-4)? 



INVENTORY SYSTEM MENU 
TIME DATE 

1. FILE MAINTENANCE 

2. POINT OF SALES 

3. REORDER REPORT 

4. RETURN TO MASTER MENU 
SELECT (1-4)? 



STATE 
PAYROLL MENU 

1. MISC/TAX TABLE MAINT. 

2. TRANSACTION FILE 

3. MISC. PAY/DEDUCTION FILE 

4. EMPLOYEE MASTER FILE 

5. CALCULATE/PRINT CHECKS 

6. PRINT W2's 

7. RETURN TO MASTER MENU 
_ SELECT |1-7|? 




SYSTEMS II EX — EX for EXTENDED 
PERFORMANCE. Westware brings you the 
most completely integrated and simplest to 
use business software for your Apple 
Computer. The SYSTEMS II EX is complete 
with an integrated Database. Yes! The DBII 
Database can move your system's files into 
Database format for customized reports or 
labels. 

Although the SYSTEMS II EX is a fully 
integrated system, you may purchase 



individual modules and later add additional 
modules, such as Job Costing for 
contractors. The power of our system is in 
the KSAM Firmware card that plugs into the 
Apple. This card permits high speed 
searches and eliminates running sort 
routines to get your files in order. 

SYSTEMS II is available on BW drives, and 
also on the Corvus hard disk. A Corvus 
based system will give you the power and 
capacity that challenges larger computers. 



COMING SOON — Cash flow analysis with 
graphics, Database II with graphics, and Bill 
of Materials for small manufacturers. 

CURRENT OPTIONS AVAILABLE — Job 
Costing, Cycle Invoicing, Order entry, and 
Layaway. 

All Checks, statements and invoices use 
NEBS forms. 

Dealer and OEM inquiries invited. 

Apple is a trademark of Apple Computers. 



Systems II €x 

2455 S.W. 4th Ave. 
Suite 2 

Ontario, OR 97914 
(503) 881-1477 



Circle 374 on inquiry card. 



□ Yes, I would like to sample your software. Please 
send me the Systems II Demo Package. My check 
for $25 is enclosed. 




2455 S.W. 4th Ave. 
Suite 2 

Ontario, OR 97914 
(503) 881-1477 



Name. 
Title _ 



Company Name. 
Address 



City 



. State . 



Zip. 



Listing 1 continued: 



Op 
Address Code Dl D2 Line 



Label 



Mnemonic 



Comment 



1532 
1535 
1537 
1539 
153C 
153E 
1541 
1543 
1545 
1548 
154 A 
154C 

154E 
1551 
1554 



1555 

1556 
1559 
155B 
155D 



76 


37 


80 


EB 


17 




82 


84 




76 


38 


80 


6B 


F4 




76 


37 


80 


EB 


OB 




82 


84 




76 


38 


80 


EB 


F4 




AO 


12 




8B 


E4 




56 


Fl 


F3 


E4 
AF 


32 


FD 


3E 






A6 


33 


64 


IB 


02 




60 


37 




BF 







*This is the main counting loop 

Count TM R37, 80 

JR NZ, Done 

LDE W8, WP4 

TM R38, 80 

JR Z, Count 
Lowwait TM R37, 80 

JR NZ, Done 

LDE W8, WP4 

TM R38, 80 

JR NZ, Lowwait 

INCWR12 

JR Count 

*This is what we do when we're finished 
Done ANDRF1,F3 

LD RFD, R32 

RET 



Test to see if we're done 

If bit on, we're through 

Load data at COOO into R38 

Is bit 7 at logic 1? 

If not, loop until it is 

Check to see if done just like before 

If bit on, we're through 

Pick up data at C000 again 

Check bit 7 for transition to 

If not, wait for it 

If yes, then high-to-low = 1 pulse 

Do the whole mess over again 



Shut down Tl counter 

Restore work-register pointer for BASIC/Debug 

Go back to BASIC pgm/monitor 



* This is the interrupt -driven routine that counts clock cycles 
Windclk INC W3 Add 1 to number of cycles 

CP R33, 64 have we done 100? 

JR LT, More No, do more 

COM R37 Turn all bits on in register 37 

More I RET Issue Return -from -interrupt 

* That's all, folks! 



TEMPERA TURE 



CZD- 



SPEEO 




<^t^ 



DIRECTION 



PT 



G&J 



VOLTAGE TO 
FREQUENCY 
CONVERTER 



ANTENNA 



INI CTL 

MULTIPLEXER 
IN2 OUT 



INPUT 
CONDITIONER 



D C B A 



PORT 2 
OUTPUT 



cooo 

INPUT 



STROBE 



INPUT 
CONDITIONER 



V 



AM OR FM 
TRANSMITTER 



PARALLEL 
SWEET TALKER 
VOICE 
SYNTHESIZER 



-COMPUTER WITH ONE I/O PORT. 
EXAMPLE SHOWN USES Z8 
BASIC COMPUTER /CONTROLLER 
BOARD. 



Figure 8: Block diagram of the complete computerized, voice-synthesized weather radio station. The weather data may be directed 
to a host computer system for logging if radio transmission is not desired, or the output of the Z8-BASIC Microcomputer/ controller 
could be sent directly to a printer or video terminal. 
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Informative HP manuals, 
helpful error messages, and 
automatic syntax checking 

make I % - >!< * tngu « 
ming xsy 



Just plug in the HP interface i 
(HP!:? ndaiklu] "oMperipJi 
als without disassembly. 



FULLSCREEN EDITING. 

Edit the easy way - without 
retyping entire statements. 
Insert, change, or delete 
characters at the touch of a key. 



HPSOITWBySUE. 

Powerful, time-saving 
solutions to your 
everyday problems. 



INTEGRATED 
GRAPHICS. 

Analyze a better 
way - with graphics. 
Document your 
results with 
hard-copy 
plots. 



12-DIGIT ACCURACY, 

(Not just 9!) Tliartks to 
BCD math capability, 



PORTABILITY. 

Keyboard, CRT, printer and 
storage - all in a 
20-lb. package. 
So you'll have 
computing power 
wherever you 
need it., office, 
lab, field, or 
home. 




Hewlett-Packard 
put it all together. 



The HP- 85 personal computing system. 

Leave it to Hewlett-Packard to piit a lot of power 
in a little package. Plus flexibility, portability, and all 
the other Stores you^ expect to find in aj^rsohal, 
professional, integrated computing system. 

Tiirn it on and the HP-85 is ready to go. You're 
off and running using HP software or creating your 
own programming solutions. There's no boot- 
strapping. And since the operating system and 
powerful BASIC language exist in ROM, they use 
almost none of the available RAM. 

If you've been looking for a friendly, integrated 



computer with power and dependability, look at 
the HP-85. 

Wie put it all together for you! 

For further information, phone toll-free, 
800-547-3400, Dept 276H, except Alaska/Hawaii. 
In Oregon, call 758-1010, Or, write Hewlett-Packard, 
Corvallis, OR 97330, Dept. 276H, 611/22 

When \ performance must be measured hyresubs. 



m 



I 






H 



I I Ci W Lb Com I I 

PACKARD 







f START j 




























SET Z8 PORT 2 
FOR OUTPUT 










|j 


1 


















CONVERT FREQUENCY 
TO MPH 






TURN ON 
ANEMOMETER INPUT 
























TURN ON 
TEMPERATURE INPUT 






READ C000 WIND VANE 
GRAY CODE INPUT 


















»< 


I 






READ TEMP CALL 
"WINDY" FREQ 
COUNTER PROG 


















READ ANEMOMETER CALL 
"WINDY" FREQ 
COUNTER PROG 




















CONVERT FREQ TO 
DEGREES C OR F 






FORMAT PRINT 
STATEMENT i.e.: 
"WIND DIRECTION NORTH 
AT 20 MPH; TEMPERATURE 
42 DEGREES." 








./readX. 








N0^ ANEMQ 


meter\ 

rtES jS 


^r |C \ 










\ 5 TU 


Cvoice C 

\l DES 


\ its 
utput y 






[YES 




red/ 

NO 




CONVERT PRINT 
STATEMENT TO 
PHONEMES VIA 
LOOK UP TABLE 




ELIMINATE HIGH AND 
LOW READING 












FORMAT RAW DATA 
INTO A SERIAL 
MESSAGE TO BE 
TRANSMITTED VIA 
SERIAL OUTPUT PORT 






















CALL SWEET TALKER 
SPEECH OUTPUT 
PROGRAM 




AVERAGE 3 REMAINING 
READINGS 














1 


Vj 





























Figure 9: Flowchart of the program that directs the Z8-BASIC Microcomputer to collect raw data from the wind sensors, digest it, 
and provide output either to the serial communication line or the Sweet Talker voice synthesizer. 




Photo 7: The wind vane must be oriented in accordance with true north, which 
may vary from the magnetic north shown on the compass. Point the vane to the 
north and rotate the housing until the Gray-code value shown in the calibration 
display reads all zeros. 



system to measure barometric 
pressure in addition to the wind 
velocity and temperature. Con- 
ceivably, it could be accomplished 
with the hardware as presently con- 
figured plus one more sensor. 

The method I thought might work 
was some sort of capacitance detec- 
tor. The majority of modestly priced 
($100) barometers are spring-and- 
bellows pressure detectors. The 
bellows contracts and expands with 
the changes in atmospheric pressure. 
Given the extremely short linear mo- 
tion and low masses involved, a mea- 
suring technique that doesn't require 
mechanical sensing seems best. 

One idea is to use the bellows as 
one side of a two-plate capacitor. As 
the pressure changes, the bellows 
contracts, changing the spacing of the 
capacitor plates and therefore the 
capacitance. This capacitor is in turn 
used to set the frequency of an 
oscillator. As the capacitance 
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Circle 199 on inquiry card.- 



INTRODUCING 
MetaCard 

The future 
for your 

Apple II. 



MetaCard will turn your Apple II 
personal computer into tomorrow's 
high performance machine. It triples 
the memory of your Apple, and at 
the same time, greatly increases the 
processing speed with an Intel 8088 
16-bit microprocessor. The future for 
your Apple is built into MetaCard. 

Enough Memory to get the Job Done 

MetaCard has up to 128 K bytes of 
onboard memory with parity Adding 




Apple 6S02 



Intel 8088 
Add-on Memory 



MetaCard to your Apple's existing 
64K bytes of memory gives you tnree 
times the capacity, and opens the 



door to applica before 

possible on your system. 

Faster Processing Speeds 

Speed is just as important as memory. 
MetaCard is designed to handle all 
computing tasks at greatly increased 
speeds. The Intel 8088 operates at the 
full sMhz, running most applications 
at least 4 times faster than the Apple's 
iMhz 6502. And MetaCard gives you 
multiprocessing capabilities, allowing 
both the 8088 and 6502 to run simul- 
taneously at Rill speed. Increased 
proces eeds, interprocessor 

interrupts and a real-time clock 
enable your Apple to perform like the 
machine you want. 

Compatibility and Reliability 

Compatibility has been designed into 
MetaCard. Metamorphic's processor 
card runs CP/M-86, which is included 
with the card at no extra cost. And 
Metamorphic offers UCSD Pascal 
4.0 and the operating system for the 
IBM Personal Computer as 
options. Full parity checking, 





power-up diagnostics and a 48 hour 

burn-in will insure the reliable 

performance of your 
MetaCard. 

Find Gut More 

Not everyone needs 
greater memory and 
speed. If you're one 
of those who does, 
MetaCard is for 
you. At an 
introductory price 
of $980 for the 64K 
configuration, it's 
not the least expensive addition you 
can make to your system, but high 
performance products never are. Call 
us today and find out what 
Metamorphic Systems has in mind 
for your Apple's future. Dealer 
inquiries welcome. Metamorphic 
Systems, Inc., P.O. Box 1541, Boulder, 
Colorado 80306, (303) 499-6502. 

Intel 8088 is a product of Intel Corporation. 

Apple II is a registered trademark of Apple Computer Inc. 

CP/M-86 is a registered trademark of Digital Research Corp. 

IBM Personal Computer is a registered trademark of IBM. 

U.C.S.D. PascaJ is a registered trade mark of the University of California. 

METAMORPHIC 
SYSTEMS, INC. 
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OISABLE 
INTERRUPTS 






ENABLE 
INTERRUPTS 














JL 




SAVE WORK 

REGISTER 

POINTER 


















^r lb "*v 
<T FLAG = 1 J 

Tno 


w YES 






5 ■: 

YES 


i 




INTIALIZE 
0.01 SECOND 
TIMER (WINDCLK) 














TURN OFF 
0.01 SECOND 
TIMER 














BIT 7^; 










SET UP 
POINTER TO 
DATA PORT 






X. ft] 






YES 
\ 




RESTORE WORK 

REGISTER 

POINTER 




















+ 
















SET UP 
POINTER TO 
INTERRUPT 
ROUTINE 




^^is^v 

^ FLAG=1 ^ 

Tno 




/^RETURN TO "\ 

V basic/debugJ 
























CLEAR 
COUNTERS 










NO sS I 

ccooo 


BIT 7^ 

P s< 


YES 


ADD 1 TO COUNT 












^v =c 
















START 
TIMER 















(Wb) 



f WINDCLK J 








ADD 1 
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S COUNT \ 
\ <100 >^ 
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SET FLAG 
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( EXIT ) 



Figure 10: Flowcharts of the machine-language routine "Windy" (figure 10a) and "Windclk" (figure 10b). The assembly -mnemonic 
listing is given as listing 1 on page 52. "Windy" is called from the BASIC interpreter by the statement A = USR(%1500), while 
"Windclk" is called when the Z8 processor receives an interrupt from the real-time clock. 



changes, it varies the frequency. This 
output frequency can then be read by 
the computer/controller in the same 
way as the anemometer and thermo- 
meter. 



Concluding Thoughts 

I doubt that many of you will go to 
the extremes that I did to eliminate a 
few wires, but even directly attaching 
weather sensors to your computer is a 



satisfying project. In the process of 
reading about the specifics of my 
"synthesized weatherman," you may 
have seen an application for one of 
the subsystems. Or with this informa- 
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SYBEX SAVES YOU TIME 






Bpf^ 



A 






■ 



foN 





m JKF 



For engineers, scientists, students 
and any computer enthusiast with 
a technical bent... 

PASCAL PROGRAMS 

for Scientists arid Engineers 

by Alan R. Miller 

Here is a comprehensive collection of 
frequently used algorithms for scientific 
and technical applications programmed in 
Pascal. This time-saving book includes 
programs for curve fitting, approximations, 
random number generation, integrals, 
statistical techniques and more. 

250 pp.,80 illustr., Ref. P340 $16.95 paper $29.00 cloth 



^L 







^or scientists 
A engineers 




BASIC PROGRAMS 

for Scientists and Engineers 

by Alan R. Miller 

This is the second book in the SYBEX 
Programs for Scientists and Engineers 
series. It presents a comprehensive set of 
important scientific algorithms, and their 
BASIC implementations. The programs 
can be run on most BASICs; any imple- 
mentation differences are described and 
clearly analyzed. 



275 pp., 120 illustr., Ref. B240 V x 9', $14.95 paper 
Circle 342 on Inquiry card. 



PLEASE SEND ME D BASIC PROGRAMS for Scientists and Engineers 



D PASCAL PROGRAMS for Scientists and Engineers 



fSYBE 



MAIL TO: 
SYBEX DEPT.B2 



CVDCV 2344 SIXTH STREET 
O I DCA BERKELEY, CA 94710 

^^ JW PHONE ORDERS: 
^k^JKT INSIDE CA 415/848-8233 

TOLL FREE OUTSIDE CA 800-227-2346 



NAME 






_ D SEND ME YOUR FREE CATALOG 


ADDRESS 


CITY 

ADD D $1.50/book UPS or 

Total Ami. Enclosed 


S 
D75*/book 4th class mall 


TATE 
or u$8, 
ORCH 
DATE 


2IP 

'book overseas airmail (CA add tax) 
ARGE MY D VISA □ MC □ AM EX. 


CARD NO. 


EXP. 




SIGNATURE 







+9V 

A 



AOftF 




;o.oi^f 



2.2K 



560ft 



+ C^ 



AUDIO 
INPUT 



lO^F 



10 K 



39pF 



!470pF 



:0.001/iF 



o 



2N2222 



/77 



220pF 

-)h- 



V 



2.2K |270fl 3JL2 



ANTENNA 

(TEN FOOT WIRE) 



39K 



LI AND L2- 

68-180 M H OSCILLATOR COIL 
MILLER 9055 OR EQUIVALENT 



C^h 



Figure 11a: Schematic 
diagram of a low-power 
AM (amplitude modula- 
tion) radio transmitter, 
which can be used with the 
Sweet Talker voice syn- 
thesizer to create an 
automatic weather radio 
station. 



Lowest Prices 
Largest Selection 

Fastest Deliveries 



TERMflRLS 



MICROS 



INTERTEC: 

Superbrain $2895.00 

Superbrain QD 3375.00 



TCBMflALS 



PRINTERS 



DATASOUTH: $1355.00 

NEC: 

7710 $2350.00 

7715 2400.00 

7730 2350.00 

7720 2750.00 

7725 2850.00 

Standard Forms 200.00 

Bi-Directional Forms 300.00 

QUME: 

Sprint 5, 55RO $2575.00 

Sprint 5, 55KSR 2900.00 

Sprint 9, 45RO, 

Full Panel $2250.00 

Limited Panel 2120.00 

Standard Forms 200.00 

Bi-Directional Forms 200.00 



DIABLO: 

630 R.O. 



.$1995.00 



TCRniflALS 



TERMINALS 



AMPEX: 

Dialogue 30 $ 775.00 

Dialogue 80 950.00 

BEEHIVE: 

DM5 $ 745.00 

DM5A 930.00 

DM310 1095.00 

C. ITOH: 

CIT101 $1350.00 

TEXAS INSTRUMENTS 

745 Standard $1390.00 

810 Basic 1375.00 

810 Package 1600.00 

820 RO Package 1775.00 

820 KSR Package 1940.00 

840 RO Basic 795.00 

840 RO Tractor Feed Pkg. . 1059.00 



TERniflALS 



DISC DRIVES 



QUME: 

DataTrack 8 $ 575.00 

DataTrack 5 350.00 



AMPEX • INTERTEC 
TEXAS INSTRUMENTS 
GENERAL DATA 
ANDERSON JACOBSON 
CITOH • QUME 
BEEHIVE • DATASOUTH 
DIABLO 




COUPLERS 



STAR: 

300 Band . 



.$ 150.00 



TCRfUflALS 



SOFTWARE 



BISYNE — 80 RJE $ 806.00 

Forms 2 199.00 

Wordstar 445.00 

Data Star 310.00 

Cobol 849.00 

Mail Merge 131.00 

Spell Guard 266.00 

Plan 80 355.00 

Super Calc 266.00 

Milestone 266.00 



Add 2% for shipping and insurance to a maximum of $15.00. Superbrain shipped freight collect. 
VISA and Mastercards welcomed. All equipment is in factory cartons with manufacturers 
warranty. No C.O.D. orders. Toll Free 800-368-3404. Virginia Call Collect. (703) 237-8695. 



TCRniflBLS 1 

Terminals Terrific, Incorporated, P.O. Box 490, Falls Church, VA 22046, 800-368-3404 
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"We provide business 
programs as individual as 
your business needs." 

"Allow me to introduce myself. I'm a Vector 
computer, dedicated to the advancement of society. And 
I'd like to tell you how a computer can help you man- 
age your business more efficiently. Especially if that 
computer is a Vector, like me. Because we're prob- 
ably the most flexible and cost-effective computers you 
can find. 

"Our programs are the key. Because they enable 
me to handle sales forecasting, budgeting, job costing 
and proposals, commissions, personalized mass mail- 
ings, charts and graphs. We Vectors can even talk to each 
other and to other bigger computers. 

"Unique combinations of our individual pro- 
grams can actually customize me to meet your specific 
requirements. Any combination of our software pack- 
ages can be assembled right off the shelf, to help you 
realize your full potential as a salesman, merchant, 
stockbroker, clergyman, contractor, real estate or insur- 
ance agent or whatever your business. 

"Choose from Memorite III for word processing 
and mail list management, Execuplan for financial plan- 
ning and forecasting, Business Accounting, Data 
Management for filing and sorting information, Com- 
munications and a host of others. And, of course, all we 
Vectors come with the popular CP/M operating system. 

"For more information and your local dealer, 
call us at (805)499-5831 or (800) 235-3547. In California, 
call (800) 322-3577. Or write to us at 500 North Ventu 
Park Road, Thousand Oaks, CA 91320. 

"We'll show you how we small information systems 
can mean big business for you!' 

Circle 366 on inquiry card 



Vector Graphic, Inc. 
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 

Sold and supported by 400 dealers worldwide. 

Vector Products are approved on General Services Administration authorized ADP 

scheduled price list. 




Photo 8: The complete talking, 
broadcasting weather station is made 
up of the Z8-BAS1C Microcom- 
puter/controller board, in back, the 
input-conditioning and temperature 
board, in the center, and the Sweet 
Talker voice-synthesizer board, in 
front. The Z8-BASIC Microcomputer 
is based on the Zilog Z8 micro- 
computer-on-a-chip , and the Sweet 
Talker employs the Votrax SC-01. 



2.2pF 



\| i— V RF OUT TO ANTENNA 
"71 I-^ITU 



(TUNABLE 50 TO 150MHz) 



+ 9V 



AUDIO 
INPUT 




+ o — t 



TO +5V 



L-O — * 



47 M F 



Figure lib: Diagram of a low-power FM (frequency modulation) radio trans- 
mitter, for use with the Sweet Talker voice synthesizer. 



tion you could easily configure your 
own custom weather station. 

I think I'll listen to my voice-syn- 
thesized weatherman for a while 
before making modifications to the 
system. My only regret is that I won't 
be able to observe the expression on 
my neighbor's face the first time he 
tunes his radio across the dial. And I 
may never install a windmill after 
analyzing the accumulated data, but I 



will have the most personal weather 
reports in Connecticut. 

Next Month: 

One of my ambitions is to put to- 
gether a computer speech-recognition 
system. The first step is to analyze the 
audible components of spoken 
words. In March, my project will be a 
circuit that helps perform this 
analysis. ■ Continued on page 68 



At these prices Le Monitor 
will walk right out the door. 



199 

12" Green 




Designer/ Manufacturer 
Disco Electronics Corp. 
Taipei, Taiwan 



$179 

9" Green 



SPECIAL EEATURES: 

• High resolution, 
Non-glare screen 

• Metal Housing with 
controls up front 

• 9" and 12' Green or 
black ( white screen 

• 1 year warranty/ 




* Dealer suggested list 



Exclusive Importer 
Pi-Tech Ltd, 
2 Douglas Pike 
Smithfield, RI02917 
(401)231-2080 
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MORROW n 




Leading edge technology 
in hard disk systems. 



Complete systems. Morrow 
Designs hard disk subsystems 
are delivered complete with hard 
disk, controller, cabinet, power 
supply, fan, cables and CP/IVT 
2.2 operating system. 
Widest range. Morrow Designs 
offers the widest range of hard 
disk systems available from a sin- 
gle supplier. S 1 /^" 8," 14." Five to 
over 100 megabytes of formatted 
hard disk storage. $2,995 to 
$17,980. Cost effective systems 
that work. And keep working. 
S-100 and more. Morrow Designs 
hard disk systems are designed 
for use with the CP/M operating 
system. Available soft- 
ware packages allow our 
systems to run on any 
IEEE696/S-100 Standard 
system with no hard- 
ware modification. 
Plus, Cromemcor* North 
Star,** Vector Graphics, 
Godbout, Dynabyte, 
Exidy**** IMSAI, Micro- 
mation, Processor Tech- 
nology and California 
Computer Systems. 

Reliable systems. Morrow Designs is com- 
mitted to hard disk system reliability. Not 
simply with a 90-day warranty, but with a money 
back guarantee. If our system fails to perform to 
specification, send it back. We'll send back 
your money 



"CP/M is a trademark of Digital Research. 
"Northstar is a trademark of North Star Computers, Inc. 
"•Cromemco is a trademark of Cromemco, Inc. 
**•* Exidy j S a trademark of Exidy Corporation. 




Experience. As of April, 1981, 
there were over fifteen hun- 
dred Morrow Designs hard disk 
systems successfully installed. 
In fact, over 200 independent 
systems integrators now use 
our hard disks to solve their 
mass storage problems. 
Performance answers. Morrow 
Designs hard disk systems have 
been benchmarked against all 
other systems. None is faster 
under CP/M. Morrow Designs 
hard disks operate at 10 times 
the speed of a floppy disk 
drive. Transfer rates range from 
590,000 bytes to 900,000 bytes 
per second. That kind of perfor- 
mance can become addictive. 
Cost effective answers. Compare 
Morrow prices and performance 
to anything presently available 
for S-100 systems. You'll find 
Morrow's price/megabyte/ 
performance ratio to be 
unmatched. Leadership in 
disk systems technology 
earned us leadership in 
price/performance. And 
that may have earned us 
a call from you. Circle the 
Reader Service Number 
for our full line data sheets. 
Can't wait? Call us at (415) 
524-2101. And yes, OEM quantity prices are 
available, look to morrow for answers. 

MORROW DESIGNS 

5221 Central Avenue. Richmond, CA 94804 
(415) 524-2101 
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New 

Apple/6502 Software COfttDUVtGW 

Development Tools from £+£ * m 

MicroCraft Systems, Inc. dOFTW9f1G 

RGL Real-time Graphics 

With RGL you can write programs for Apple II HI-RES ftOftfi SflffWflrP 

graphics that move and rotate 3-D objects at real-time OUOU OUILWalC 

speeds-fast enough to make interactive animations • VEDIT full screen editor for CP/M-86, SCP 86-DOS and 

possible. RGL is ideal for educational uses, interactive IBM Personal Computer. 

graphics are easy to program, even for beginners. An 

object is created by drawing lines in 3-D Space, and as it • CP/M-86 BIOS for popular S-100 disk controllers and 

moves and rotates, its size and perspective are SCP 8086 computer. Source Code $90 

automatically adjusted. The source code library of 

example programs includes several two player games, a y nr\\M T\iasieeamk)a* 

function to print a HI-RES screen, and many other V-L»UiVl UlbaoballDier 

graphics programs. Programs are very short, our tank FinaUy a z . 80 disassembler for CP/M which produces 

battle animation, with game paddles controlling two tanks easy t0 rea( j co fe } a cross reference table and handles 

is only 4 pages long. INTEL ^ ZIL0G mnemonics. V-COM is exceptionally 

A text file is compiled into a BRUNable program. RGL is fast and produces an .ASM file directly from a .COM file. 

a very efficient structured language, similar to 'C. No V-COM can accept two user created information files. One 

additional hardware or software is needed. Also available contains assignments of labels to 8 and 16 bit values; the 

on Apple CP/M disk. second specifies the location of tables and ASCII strings. 

RGL System (Compiler and SuperEdit) .$130 The resulting ASM file will then contain labels and proper 

RGL comparand documentation $85 storage "flwtton for ( *"£* *?& Ea J inf ™ tlon 

DocumentationwithDemodisk $25 >* ** conta ! n neste ?. INC ™ ° other "* E f* 

Cassettevers.(Residentcompilerandscreeneditor) . . .$60 PgNf jndudes variations of V-COM compatible with the 

r TDL, MAC and two types of ZILOG assemblers. $80 

SliperEdit FuU Screen Editor FootC/^™ 

r raSloCreen CRT emulation and Screen Line Editor 
Horizontal scrolling allows 80 columns • Move cursor by 

character, line or page • Search and replace • Block move FASTSCREEN enhances your memory mapped 

and copy * Versions available for most 80 column boards hardware by providing a fast and highly compatible 

SuperEdit $75 (Manual only ... $15) emulation of popular CRT terminals. The screen line 

editing allows you to move the cursor to any line on the 

MaCrOLillk Complete 6502 Assembler s< f en - edit " and re ; enter U without retyping. (Great 

r when you mistype a long command line). It also includes 

Disk Assembler, unlimited source file size, nestable file paging and optional interrupt driven keyboard routines, 

includes • Recursive macros and nestable conditional (FASTSCREEN is provided as source code and requires 

assembly • Links source or object code • Editor provided assembly language knowledge for installation.) $85 

MacroUnk $125 (Manual only . . . $15) T\rrnr>r\\j o / oa n 1 aa 

,*> , c PIICEON 24x80 S100 

DisKocreen Disk utility Video Board 

Display a complete disk sector in hex and ASCII using 

HI-RES screen, edit sector by typing over display. With The PIICEON V-100 offers memory mapped speed, 

Source listing $40 but being I/O mapped, uses no memory space nor bank 

select. FASTSCREEN is the perfect software driver for the 

Note: All programs require a single disk drive and 48K. v " 100 - Full Y assembled and tested by PIICEON, the 

When ordering please specify configuration. company known by OEMs for reliability. 

PIICEON with FASTSCREEN $480 

Inquire about 6800 and 8080/Z80 cross-assemblers. PIICEON board only $460 
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The Industry 
Standard is 
Uniquely User 
Oriented 

VEDIT is user oriented to make 
your editing for program development 
and word processing as fast and easy 
as possible. Particularly unique is the 
customization (installation) process 
which makes VEDIT the only editing 
package that allows you to determine 
your own keyboard layout and use 
any available cursor and function 
keys. Just think of the difference it 
makes in your ease of learning and 
usage to type cursor and function keys 
instead of memorizing obscure control 
characters. The customization extends 
to much more, takes only a few 
minutes and requires no 
programming knowledge. 

Unequaled Hardware 
Support 

The CRT version directly 
supports over 35 terminals (including 
ANSI standard) in its installation 
menu and utilizes 'smart' terminal 
features such as line insert/delete, 
reverse scroll, status line and reverse 
video. Function keys on terminals 
like the Televideo 920/950, Heath 
H19, IBM 3101 and XEROX 820 are 
all supported. The memory mapped 
version is extremely flexible, supports 
bank select such as on the SSM VB3 
and screen sizes up to 70 X 200. 
With this level of customizability and 
hardware support, VEDIT will be fully 
integrated into your system. 



User Oriented 
Features 

You get the features you need, 
like searching, a scratchpad buffer for 
moving and rearranging sections of 
text, complete file handling on 
multiple drives and iteration macros. 
For ease of use VEDIT has features 
you won't find elsewhere, like 
automatic indenting for use with 
structured languages such as Pascal 
and PL/I- You are less likely to make 
a mistake with VEDIT, but if you do, 
one key will 'Undo' the changes you 
made to a screen line. And if you 
run out of disk space with VEDIT, you 
can easily recover by deleting old files 
or even inserting another diskette. 
Take a hint from our customers who 
have other editors and word 
processors. They find VEDIT the 
fastest and most comfortable to use. 

Full Screen Editing 
with Exceptional 
Speed 

VEDIT gives you true 'what you 
see is what you get' full screen 
editing. It creates and edits standard 
text files of up to one diskette in 
length, which are fully compatible 
with all compilers and text processors. 
VEDIT's unequalled speed is partly 
due to its ability to edit up to 47K of 
a file entirely in memory. There is 
no slow and annoying continuous 
disk accessing as found on most other 
editors/word processors. Yet you can 
still handle multiple files, insert a 
specified line range of another file 
anywhere in the text and even change 
diskettes. 



New Word 
Processing 



The new word-wrap and ability 
to print any part of the file makes 
VEDIT suitable for simple stand-alone 
word processing, or it may be used in 
conjunction with a text processor. 
Printer control characters can be 
imbedded in the file. The cursor's 
line and column positions can 
optionally be displayed. 



Now for 
Xerox 820 
IBM 8088 



Ordering 



Many dealers carry VEDIT, or 
you may contact us for fast delivery. 
Specify your microcomputer, video 
board or the CRT terminal version, 
the 8080, Z80 or 8086 code version 
and disk format required. 
Demonstration versions available for 
some machines. 

VEDIT - Disk and manual 

For 8080 or Z80 $145 

For CP/M-86 or IBM 8086 . .$195 

Manual only $15 

VISA or MASTERCARD Welcomed 

Apple II Softcard • TRS-80 II and I 
SuperBrain • Heath H8/H89 • Altos 
NorthStar • Vector ♦ MP/M • IBM 



CP/M and MP/M are registered trademarks of Digital Research, Inc. 
Apple 11 is registered trademark of Apple Computer, Inc. SoftCard is a 
trademark of Microsoft. TRS-80 is a trademark of Tandy Corp. 



1955 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48103 



(313) 996-1299 



CompuView 



PRODUCTS, INC. 
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Lots of like new products 
in this free catalog! 




Money back guarantees, too! 

You can save a lot on equipment acquistion costs when you acquire 
good-as-new electronic equipment at "good-as-old" prices. More 
than 6,100 like-new items have been removed from the North 
American inventory of Genstar Rental Electronics, Inc., and they're 
all available for purchase right now. Ask for your free copy of the 
sales catalog now. Call (800) 227-8409 ... in California (213) 
993-7368, (415) 968-8845, or (714) 879-0561 ... or (800) 225-1008 
— in Massachusetts (617) 938-0900. 



REI Sales Company 

19525 Business Center Drive • Northridge, California 91324 

_! ^^m ^^m mm ^^m mmh mmm ^^m ^^m ^^m m*m ^^m ^^m mm a^ m^ m^m ^^m ^^m ^^ ^^m ^Mi ^^m mm m 

For your Free Catalog - Quick - Fill out and send in this coupon today! 

□ I do want your free Sales Catalog □ It's very important to me to get the 
right away. Send it to me . . . NOW! following good, like new equipment 

□ I'd like a copy of the new Genstar at less-than-new prices: 

Rental Electronics, Inc. Rental ____ 

Catalog, too. „„__ — . — 



NAME 

ORGANIZATION 

ADDRESS 



TITLE. 



_MAIL STOP- 



CITY/STATE/ZIP. 



TELEPHONE 



B282 

Please complete coupon and mail to: Genstar REI Sales Company, 19525 

Business Center Drive, Northridge, CA 91324 © Genstar rei Sales Company 1982 
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The Z8-BASIC Microcomputer 
and the Sweet Talker voice syn- 
thesizer are available from: 

The Micromint, Inc. 
917 Midway 
Woodmere, NY 11598 
(800) 645-3479 (orders only) 
(516) 374-6793 (technical 
information) 

A Z8-BASIC Microcomputer ex- 
pansion motherboard, a cassette 
interface, a memory-expansion 
module, and Z8 cross-assemblers 
(for CP/M and TRS-80 systems) 
are also available. 



To receive a complete list of Ciarcia Cir- 
jit Cellar kits available from The Micro- 



68 February 1982 © BYTE Publications Inc 



Circle 307 on inquiry card. 



r 



EQUAL 



ZE/xS™ is a minicomputer 
AND a microcomputer. 

Through multiprocessor tech- 
nology, each user has a dedicated 
Z-80A-based single-board micro- 
computer module, housed in the 
system mainframe. 

But users enjoy minicomputer 
performance and capacity. Includ- 
ing modular hard disk storage of 
34 to 600 megabytes. Tape backup. 
Shared printers with spooling and 
queuing. Disk caching. Access to a 
common database. 

Unequalled flexibility and 
reliability. The completely mod- 
ular, stackable system can expand 
to 64 users, lb add a user, add 
only a dumb terminal and an 
inexpensive user microcomputer 
module. 




ZE/xS sounds powerful. 
Now prove it. 

Name 

Company 
Address 

City/ State /Zip 
Phone 



Trademarks 

ZE^tS, MUSE; OSM Computer Corporation 

Registered trademark: 

CP/M: Digital Research 



And ZE^tS isn't fazed by light- 
ning, voltage variations, or power 
failures. Power for the entire 
system is "buffered" through a 
battery/ recharger system that 
provides up to 20 minutes of 
operating power. 

Unequalled value. MUSE™ 
multiprocessor operating system is 
compatible with CP/M®. Minicom- 
puter performance and capacity. 
New levels of reliability and flex- 
ibility. All at a per-user price that 
is shockingly competitive. If the 
coupon isn't fast enough, call. 



OSM Computer Corporation 

2364 Walsh Avenue 

Santa Clara, CA 9505 1 

(408) 496-6910 TWX 910-338-2099 
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Why this operating system? 

Ask the leading independent 
software vendors. They know 
Intel's iRMX 86 well 
enough to know it's 
an industry standard; 
that it allows them to 
plug into VLSI tech- 
nology, and to design in 
a heap of high-perform- 
ance features. 

Ask OEM's. They! 
point out how it lets them 
tap a vast reservoir of mass- 
market application software. 
And how major software 
houses have already packed it 
with popular languages. 

And both will tell you that iRMX 86 s 
performance and cost advantages are flat 
out impressive. Which makes it a marv- 
elous match for the industry's most widely 
used VLSI microcomputers— the iAPX 
86andiAPX88. 






\ 



** tt ^0^ 0000 ^ How marvelous? 

$§ ^0^^^ iRMX 86 has two to 

0^^ five times the multitasking 

talents of any other microcomputer 
operating system. So users can perform 
various chores simultaneously —with blazing, 
realtime system response. Thanks to ultra- 
fast context switching, task synchronization 
and memory-based message passing. 

And iRMX 86 even supports multi- 
processing. Not only overseeing our 8087 
numeric processor and 8089 I/O processor, 
but going even further. Often helping a 
whole team of 8086, 8088 microprocessors 
and 8087, 8089 processor extensions work 
together. While you're reaping the rewards 
f multiprocessing performance— without 



PTED 
WHERE 



Company 
Microsoft 



having to wrestle with multiprocessing 
software. 

Most importantly, iRMX 86 is the only 
operating system taking 
full advantage of 
VLSI— already putting 
its advanced archi- 
tectural virtues into 
silicon. 

A prime example 
being our iAPX 80130 
operating system 
processor. It squeezes 
timing tasks, interrupt 
processing and key 
functions of the iRMX 
86 nucleus all onto a 
chip. Marking the first major chapter in our 
commitment to bring operating software 
into silicon— so performance goes up as the 
cost goes down.. 

And when it s time to tie into a com- 
munications network, you won t have to get 
tangled up writing complicated software: 
built-in software drivers are already in place. 
In fact, iRMX 86 is the only microcomputer 
operating system to support Ethernet^ 
the de facto standard for local area networks. 



The leading software vendors have added the 
most popular languages to iRMX 86. 



Microfocus CIS COBOL 

Digital Research CBASIC 

Intel FORTRAN 

Pascal 
PL/M 
Macroassembler 



Incidentally, all these features are 

available for $130/unit in OEM quantities. 

Plus all are backed by extensive docu- 
mentation, development 
tools, workshops, field 
support, software main- 
tenance, and a company 
name that's liable to turn 
up anywhere. 

Who knows, maybe 
everywhere. 

For a free copy of 
our article u Choosing a 
Microcomputer Operating 
System," contact your 
local distributor Or write 
our Literature Department, 

3065 Bowers Avenue, Santa Clara, CA 95051, 

(408) 987-8080. 



Language Available 

BASIC Interpreter 
BASIC Compiler 
COBOL 



iny 



delivers 
solutions 



Europe: Intel International, Brussels, Belgium, Japan: Intel Japan, Tokyo. 
United States and Canadian distributors: Alliance, Almac/Stroum, Arrow 
Electronics, Avnet Electronics, Component Specialties, Hamilton/ Avnet, 
Hamilton/Electro Sales, Harvey, Industrial Components, Pioneer, LA. Varah, 
Wyle Distribution Group, Zentronics. 
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Neal Atkins 

5 Island Ave., Apt. 16-C 

Miami Beach, FL 33139 

Enrique Castro-Cid 

7136 Bonita Drive 

Miami Beach, FL 33141 




For the past six years, coauthor Enrique Castro-Cid has analogous to the shoulder and elbow joints (see figure 1) 
been developing a new art form that combines art, com- can be built. Such a design is easily fabricated using two 
puters, and mathematics. In particular, it uses branches fixed-length members and two potentiometers. The 
of mathematics called conformal mapping and complex mathematics becomes more involved than in the other 
variables. Castro-Cid's technique is related to such topics designs, but the use of a computer makes construction a 
as relativity and black holes in space. Images of giant ob- simple task, 
jects the size of the earth are transformed to canvas size 
through a process that involves converting a drawing to 

coordinates and transforming the coordinates using d a ) /^-' "^\ 
mathematical functions to new points plotted and / '-J*r \ \ 
painted on canvas. Although the early work was done t-io, oj J9 l ff> <°.°> \ \ uo.o) 


completely by hand, the use of computers for this process 
was a natural evolution. 

This article describes a device that, when used with a 
computer, converts a drawing to its Cartesian coor- 
dinates (see photo 1). This graphics tablet is inexpensive 
and easy to build using the most elementary tools, yet it 
provides a high degree of accuracy. It can be im- 
plemented on most microcomputers that have two A/D 
(analog to digital) input channels. It can also replace the 
paddles or joysticks found on some computers. 

Child's Play 

We considered several designs for this graphics tablet. 
The simplest scheme to implement mathematically is a 
Cartesian-coordinate device having two linear poten- 
tiometers, one for the X direction and one for the Y direc- 
tion. This idea is similar to the way the child's toy Etch- 
A-Sketch works. The disadvantage of such a device is the 
user must turn two knobs. If the two potentiometers are 
somehow connected, the mechanical linkage becomes 
quite difficult to fabricate, requiring either a rack-and- 
pinion gear or a string drive. A second design is based on 
polar coordinates, where the angle and radius are 
measured. The device to measure the angle can be easily 
built using a potentiometer, but the varying radius is still > 
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H/2 H/2 

However, the human anatomy provides a very work- 
able solution to this problem. A person's shoulder and Figure 1: Trigonometric conception of the graphics digitizer. 
elbow are able to cover a wide area without actually Figure la shows the physical arrangement of the potentiometers 
changing the length of his arm. Using the human arm as a on the arms. Figure lb is labeled with the variables used to 
model, a two-section mechanical arm, having pivots represent measurements made by the device. 

72 February 1982 © BYTE Publications Inc Circle 405 on inquiry card. * 



Although the Datasouth DS18C) matrix printer may not exactly rate as a work of art 
high opinion of its value. Over the past year, we have shipped thousands of PS ISO pi 
the world. Many of our sales now come in the form of repeat business a strong testii 



omers nave* 



omers in rout 



a product. 

The success of the DS180 in a very competitive market did not happen by accident; rather through our sensitivity 
to the needs of the industry. This sensitivity we carry through research and development, production and quality cot 
trol and finally to after sales support and service. 

Recently we introduced new enhancements to make the I )S 1 SO printer even more versatile. Dot addressable rasl 
scan graphics produces output of computer generated charts, maps mk\ graphs at a resolution of 75 x 12 dots per 
inch. Variable horizontal pitch selection allows printing at 10. 12 
or 1 (>.S characters per inch plus double wide printing at 5, 6 or 
S.25 characters per inch. The expanded 2K FIFO print buffet- 
handles a full CRT screen dump at up to 9600 baud without de- 
laying the host system. We also offer transparent mode for isolat- 
ing communications problems, and for APL users, the dual ASCII 
APL character set option. 

Check our list of featuresand we think you will agree that the PS ISO 
offers the most complete performance package in matrix printers. 
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computer corporation 

P.O. Box 240947 • Charlotte, NC 28224 • 704/523-8500 



Geometry and Formulas 

To find the coordinates X,Y of the stylus, given any 
voltages V u V 2 provided from two potentiometers, the 




Photo 1: The homebrew graphics-tablet digitizer, built from a 
standard drafting table. 




Photo 2: Construction details of the graphics tablet. Photo 2a 
shows the arrangement of the potentiometers on the table and 
the arms. Note the stylus holder borrowed from a commercial 
pantograph. Photo 2b shows how clearance was obtained for 
the batteries and the on/off switch. 
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voltages are converted to angles using the following 
equations: 

1 = scale i X V\ + trans t 

2 = scale 2 X V 2 + trans 2 

The isosceles triangle (see figure lb) formed by the two 
equal, fixed-length arms R has a variable-length 
hypotenuse H. At its apex is the potentiometer that pro- 
duces V 2 . This voltage is converted to angle 6 2 using the 
equation above. Trigonometry relates the base angles j3, 
and the lengths H and R, as follows: 



and 
Thus 



= 90 - 2 /2 
H/2R = sin (0 2 /2) 
H = 2R sin (0 2 /2) 
6 2 = 2 arcsin (H/2R) 



The angle of the radius H is the sum of angle and 
angle 0t 

= 01 + 

Using the equation for above: 

« 0, + 90 - 2 /2 

This provides a solution, expressed in polar coordinates, 
involving a radius of length H and angle as its only 
variables. This is easily transformed to Cartesian coor- 
dinates: 



and 



X = H cos (0) 
Y = H sin (0) 



The computational procedure is as follows: beginning 
with voltages V x and V 2 , the angles 6 t and 2 are com- 
puted. Radius H is found from angle 2 and R. Angle is 
found using angles 0j and 2 . Finally, the coordinates X 
and Y are computed using H and 0. 

Calibration 

The device is calibrated by setting the stylus to two 
known test points (X lf Yj), (X 2 , Y 2 ) on the table and 
sampling the corresponding voltages V iJf where i is the 
potentiometer and j is the test point number. Then for 
each of the two positions: 



4> s = arctan (Yj/Xj) and H,- = Vx 2 + Y 2 

Using earlier equations (remember that $ 2j refers to poten- 
tiometer 2 and By refers to potentiometer 1): 

2j . = 2 arcsin (Hj/2R) 
Oij = 0,- - 90 + 6 v /2 
0a = scalei X V a + trariSi 

for potentiometer i test point 1 
t2 = scale i X V i2 + trans i 

for potentiometer i test point 2 

Circle 123 on inquiry card. ^^^ 
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THE FUTURE TERMINAL 
* WILL COST $465.°° 



WELCOME TO THE FUTURE. 



For $ 465.°° this full feature terminal is 
a lot smarter than you think! 
Call the "800" number today to order or for more 
information. 

• 800-27F-1 258 * 
In California call 800-972-5286 



* The 



Emulog Inc. 

48881 Kato Road 
Fremont. CA 94538 
(415)490-1290 



STAR 

Manufactured by Emulog Inc. 

Sold exc&isively through 
Phasar Marketing 
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Two great single-user 
computers that can grow 
for multi-user applications 
when you need it. 



We're bursting with new ideas when it 
comes to small business computers and 
peripherals designed to give you much more 
value for your money. That's why we've 
zoomed to our No. 1 position among inde- 
pendent suppliers of CRT terminals. We make 
it our business to get new ideas to market 
first. So, meet our latest new idea. The 
Model TS 802. 

The new TS 802 has been designed with 
upgradeability and growth in mind. You can 
start out with a Model TS 802, using it as a 
powerful, single-user work station with a full 
data processing and word processing capa- 
bility. Then, as your computer needs expand, 
you can add our TS 806 or TS 816 multi-user 
hard disk system to build a versatile multi- 
station mass storage computer for up to 16 
users and 70 Mbytes of on-line storage. 

The TeleVideo TS 802 computer. It can grow 
as your needs grow. That's computer power 
with no restrictions or hassles. Now, that's 
a real new idea ! 

New Technology Galore 

Looking at the hardware, our new idea 
TS 802 Series comes in two different versions. 
The TS 802 features two 5%-inch floppy disks 
for 1 Mbyte of on-line storage, a Z80A micro- 
processor, 64K or RAM memory, and a 4K 
EPROM for diagnostics. The TS 802H com- 
puter has one 5%-inch Winchester disk drive 
with 10 Mbytes of on-line storage, and a 
single 500 Kbyte minifloppy disk unit. Both 
versions come in an attractive, low-profile 
desktop enclosure that can enhance any 
modern office decor. 

Nationwide Service: 

All computers are backed and serviced by 
General Electrics Instrumentation and Com- 
munication Equipment Service Centers. 



Worth Looking Into 

Both versions of the TS 802 computer offer 
an easy-to-read green phosphor CRT display 
with an exclusive patented character reso- 
lution that spells goodbye to eyestrain. The 
telescreen gives you advanced editing with 
wraparound, smooth scrolling, special graph- 
ics characters, and versatile screen attributes. 
And the detachable keyboard can, be placed 
conveniently anywhere you want it. 

Just the Software You Want 

In its stand-alone mode, our new TS 802 
Series uses the *CP/M® operating system. 
In the multi-user mode, each TS 802 satellite 
user station runs CP/M under TeleVideo's 
unique ^MmmOST™ Service processing sys- 
tem that provides scheduling, file/rec6rd 
locking, and data base access control formerly 
only possible with much more expensive and 
sophisticated multi-user operating systems. 

The Price is Right, Too! 
Our new idea Model TS 802 computer is 
priced at just $3495. And the Model TS 802H 
is only $6995. These two revolutionaries can 
deliver new idea features you might have to 
pay $30,000 for elsewhere. If you want to get 
down to business, try a new idea computer 
from TeleVideo today. ^ 



^TekMdeo 



TeleVideo Systems, Inc. 

1170 Morse Avenue 

Sunnyvale, CA 94086 

(408) 745-7760 

(800) 538-8725 (Toll free outside California) 

*CP/M* is a registered trademark of Digital Research, Inc. 
^MmmOST™ (Multi-User, multitask, multi-processor 

Operating System Technology) is a trademark of 

TeleVideo Systems, Inc. 
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For each potentiometer i there are two equations and two 
unknowns: scale and trans. However, 6 and V are 
known. Therefore, the next step is to solve for the 
calibration factors: 



del = V tl - V* 
scaler - {On - 6 i2 ) /del 
trans, = (V n 8 i2 - V i2 B n )/del 



The computational procedure is as follows: compute 
the angles 6 for both potentiometers (t) at both positions 
(;). Then, compute the calibrating factors for poten- 
tiometer f = l, and repeat for the second potentiometer. 

Construction Details 

The graphics tablet was constructed using materials 
readily available from most art or drafter's suppliers. The 
table is a standard 18-inch by 26-inch wooden drawing 
board, drilled and countersunk to accommodate poten- 
tiometer 1 (see photo 2a). Two 14-inch-long two-by-twos 
were screwed to the underside of the table, providing 
clearance for the batteries and the on/ off switch (see 
photo 2b). The A/D converter accepts signals in the 
±2.56-V range. Four D cells were selected as a power 
supply (see figure 2) because of their low cost and noise 
immunity. Also, due to the high resistance of the poten- 
tiometers and the A/D converter's high internal 
resistance, the battery drain is very low. The batteries 
provide ±3 V. If your A/D converter requires only a 
positive voltage, the two batteries on the negative side of 
ground can be eliminated. Batteries of other voltages can 
be substituted to meet other applications or completely 
omitted if you substitute the potentiometers for paddles 
or joysticks. 

The graphics tablet operates by measuring angles; 
therefore, in order to achieve high degrees of accuracy, 
the potentiometers must have a very linear taper 
(response). At first we used inexpensive 10 percent 
tolerance potentiometers as shown in the photos. We 
found when a straight line was drawn, the digitized 
computer-graphics line had a slight waviness. However, a 
later model of the tablet was built using precision linear 
taper 0.5 percent potentiometers that greatly reduced this 
problem. They are mounted so that when the arms are at 
the middle of their range of motion, the shafts of the 
potentiometers are rotated approximately halfway. 
They must never be at their limit. Another condition af- 
fecting accuracy is mechanical rigidity; the arms must be 
free of play and torsion. The working arm length from 
potentiometer to potentiometer and from potentiometer 
to stylus is exactly 7 inches. This measurement is critical 
if the device is to be linear. Notice the longer arm is 
counterbalanced to prevent potentiometer 2 from drag- 
ging on the drawing surface. The counterweight consists 
of a number of metal washers mounted on a bolt. Some 
of the hardware, such as the knurled nuts and stylus 
holder, was borrowed from a pantograph (a device for 



enlarging drawings) that we purchased at the local art 
store. 

Operation and Programming 

The program in listing 1 was written in BASIC and can 
be easily modified for other systems. The main routine 
has two options: Calibration and Draw. During calibra- 
tion, the computer asks the artist to place the stylus at 
position one, where X = — 4 and Y = 0. The artist then 
enters the coordinates —4, 0, and the computer samples 
the voltages from both potentiometers. Then the process 
is repeated for position two, where X = 8 and Y = — 8. 
We found the choice of test points not to be critical, but 
these two provide a good compromise for the physical 
placement of the stylus and the accuracy of the 
trigonometric functions. However, the measurement and 
perpendicularity of the points should be as exact as possi- 
ble. The program now has all the information it requires 
to compute the calibrating factors scale and trans. Once 
the calibration procedure has been done, it does not have 

Text continued on page 86 
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Figure 2: A schematic diagram of the digitizer showing the 
simplicity of the device. The analog voltages provided by the 
potentiometers are stored in a computer after they are put 
through an analog-to-digital converter. 
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Figure 3: A representation of an original drawing after it has 
been digitized and transformed according to a mathematical 
equation of the artist's choosing. 
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16K STATIC RAM $169 64K STATIC RAM $795 



32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $659 



Finally, you can buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors. 

COMPLETELY ASSEMBLED 

These memory boards are not kits, 
nor skeletons— but top quality, high 
performance memories that are 
shipped to you completely assembled, 
burned-in, socketed, tested and 
insured with one of the industry's 
best warranties. 

SUPERIOR DESIGN & QUALITY 

Memory Merchant's boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 

SHIPPED DIRECT FROM 
STOCK 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 



NO RISK TRIAL 

We are so convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it (intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 

NEW 18 MONTH LIMITED 
WARRANTY! 

The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 

HOW TO ORDER 

Please send check, money order, 
VISA or MASTERCHARGE (add ICA#) 
with your order. Sorry, no C.O.Dls. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 
OEM and DEALER inquiries invited. 

/Yjjlr* memory 
UlM merchant 



64K RAM, Model MM65K16S 



14666 Doolittle Drive 

San Leandro, CA 94577 

(415) 483-1008 

Prices, terms, specifications subject to change without 
Circle 197 on inquiry card. 



Cool running operation to 10 MHz 
Ultra low-power consumption 
Fully loaded 64K board draws: 
Typ. 350 Ma. (Max. current 550 Ma.) 
Bank Select Capability 
Extended Addressing Capability 
One 16K submodule equipped with a 
2K window which may be located 
in any of the 2K segments 
2716 (5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 
Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 
*Cromix is a trademark of Cromemco. 
New 16K (2K X 8) 150ns Static RAM 
Runs on any S-100, 8-bit system 
MPM Conversion Option: Write for details. 

16K RAM, Model MM16K14 

Bank Select Capability 
Extended Addressing Capability 
One 4K segment equipped with IK 

windows 
Four independent 4K X 8 byte 

segments 
Uses field proven 2114 (IK X 4) 
Low-power consumption (Typ. 1.3 Amps) 
Runs on any S-100 8080, 4 MHz 

Z-80 or 5 MHz 8085 system. 

notice. 



Listing 1: A BASIC program that allows calibration of the digitizer and storage of drawing information. 

100 REM ******** 

U0 REM * ETCH * 

120 REM ******** 

130 REM 

140 REM 

150 DIM X(200),Y(200),THETA(2,?),VCAL(2,2),SCALE(2),TRANS(2) 

160 REM INITIALIZE 

170 R s 7.0 

200 REM MAIN LOOP. READ USERS RESPONCE. 

210 INRjJT "CAL OR DRAW",ANS$ 

220 IF ANSI » "CAL" THEN GOSUB 300 

230 IF ANS$ « "DRAW THEN GOSUB 600 

240 GO 10 210 

250 REM 

260 REM 

270 REM 

260 REM 

290 REM 

300 REM ******* 

310 REM * CAL * 

320 REM ******* 

330 FOR IPOSTNsl TO 2 

340 PRINT "SET THE ARMS TO POSITION" , IPOSTN 

350 INPUT "X POSITION IS", XCAL 

360 INPUT "Y POSITION IS", YCAL 

370 REM SAMPLF A/D CONVERTER AND GET VI, V2. 

380 GOSUB 1000 

390 VCAL(l,IROSTN) ■ VI 

400 VCAL(2,IP0STN) s V? 

410 H » SOR( XCALT? + YCALT2 ) 

420 PHI « ATN( YCAL / XCAL ) 

430 IF XCAL « AND YCAL >»0 THEN PHI * PI(l.O) ♦ PHI 

440 IF XCAL < AND YCAL < THEN PHI * PI(l.O) ♦ PHI 

450 IF XCAL > AND YCAL < THEN PHI » PK2.0) ♦ PHI 

460 THETA(2, IPOSTN) a 2.0 * A8N( H / ( 2.0 * P ) ) 

470 THETAd, IPOSTN) = PHI ♦ ( THETA (2, IPOSTN ) - PI(l.O) ) / 2.0 

480 NEXT IPOSTN 

490 FOR IPOT*l TO 2 

500 DENOM * VCALfIPOT,i) • VCAL(IP0T,2) 

510 SCALE(IPUT) * ( THETA(IPOT,l) - THETA ( IPOT , 2) ) / DENOM 

520 TRANS(IPOT) s ( V(IPOT,l) * THET A ( IPOT, 2) -> 

-VdPOT,?) * THETA(IPOT,l) ) / DENOM 
530 NEXT IPOT 
540 RETURN 
550 REM 
560 REM 
570 REM 
580 REM 
590 REM 

600 REM ******** 
610 REM * DRAW * 
620 REM ******** 

630 REM INITIALIZE BUFFER INDEX 
640 I * 
650 REM SAMPLE A/D CONVERTER. GET VI, V2. 

Listing 1 continued on page i 
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2200 SERIES 

DUAL TRACE OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 




Tektronix ;r,-M3 



The scope: Tektronix. 

The performance: extraordinary. 

The price: now just $1100! 



The 2213 is the oscillo- 
scope you've been 
waiting for, from the 
world's largest and most 
respected scope 
manufacturer. 

Its advanced design 
makes possible an un- 
precedented low price for 
quality, performance and 
reliability that are unmis- 
takably Tektronix! 

Now, when you order 
direct via our new toll-free 
order desk, you can take 
delivery on this Tektronix 
oscilloscope for the lowest 
price ever offered! 

The 2213s radical new 
design includes 65% 
fewer mechanical parts, 
fewer circuit boards, 
electrical connectors and 
cabling. Result: a lower 
price for you plus far 
greater reliability. 



Yet performance is pure 
Tektronix; there's 60 MHz 
bandwidth for digital and 
high-speed analog circuits. 
The sensitivity for low signal 
measurements. The sweep 
speeds for fast logic 
families. A complete trigger 
system for digital, analog or 
video waveforms. And new 
high-performance Tektronix 
probes are included! 

2213 PERFORMANCE 

DATA 

Bandwidth: Two channels, 

dc — 60MHzfrom10V/div 

to20mV/div. (50 MHz from 
2mV/divto10mV/div). 
Sweep speeds: Sweeps 
from 0.5 s to 50 ns (to 5 
ns/divwith X10mag). 
Sensitivity: Scale factors 
from 100 V/div(10X probe) 
to 2 mV/div(1X probe). Ac- 
curate to ± 3%. Ac or dc 
coupling. 



Delayed sweep meas- 
urements: Standard 
sweep, intensified after 
delay, and delayed. 
(Need dual time-base 
performance and timing 
accuracy to ± 1.5%? Ask 
about our 2215 priced at 
$1400.) 

Complete trigger system: 
Modes include TV field, 
normal, vertical mode, and 
automatic; internal, exter- 
nal, and line sources; vari- 
able holdoff. 
Probes: High perform- 
ance, positive attachment, 
10-14 pF and 60 MHz at the 
probe tip. 

The price: Just $1100 
complete*. Order direct 
from Tektronix National 
Marketing Center. Phones 
are staffed by technical 
people who can answer 
your questions about the 



2213. Your direct order in- 
cludes a 15-day return pol- 
icy and full Tektronix 
warranty. 

For 35 years, Tektronix 
has been bringing the 
highest standard of per- 
formance to professionals 
throughout the world. 
Now it's easier than ever 
to get your hands on a 
Tek scope! 

ORDER TOLL-FREE 

800-547-1845 

Ask for Department 200 

(In Oregon, Alaska and 
Hawaii: 1-503-627-5402 
collect.) Lines are open 
from 8 am EST to 5 pm PST 



Trice FOB . Beaverton. OR. 



Tektronix 

COMMITTED TO EXCELLENCE 



Copyright© 1982 Tektronix. Inc. All rights reserved 122 
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Now— A four station, 

hard disk business computer 

with letter quality printer, 

terminals and get-rolling 

software for less 

than $15 a day.* 
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The Altos Business Computer 
Special. The most powerful, 
reliable, easy-to-use system in its 
price range. And Altos backs it up 
with on-site, nationwide service. 

The hardworking engines of 
our system are the Altos 
ACS8000-10, -12 and -14 com- 
puters. Any one of them can 
cost-effectively hook-up with 
from one to four stations, as 
your needs demand. Their rapid 
access, 10, 20 or 40 MByte 
Winchester hard disks let you file 
from a 3,000 to 12,000 page load. 
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Our get rolling business soft- 
ware package includes multi-user 
systems software, Wordstar™ for 
word processing and Microplan™ 
for business analysis. And when 
you need more, your local Altos 
representative can route you 
through to hundreds of other busi- 
ness and accounting programs, to 
meet virtually any requirement. 
Plus Altos also lets you com- 
municate with other computers, 
mainframes, and even allows 
networking. 

Get on the right track! Join 




thousands of professionals, insti- 
tutions and businesses who rely 
on Altos computer systems. Call 
our toll free number or write 
today for the Altos sales and 
service depot nearest you. 
All aboard! 

Circle 17 on inquiry card. 



*Price approximate and may vary in your area. Daily lease 
based on: $17,000 principal. 20% annual interest. 5-year 
term. Includes: Altos ACS8000-10 computer, letter quality 
printer, four Altos "smart" terminals and get-rolling 
software. Does not include tax, installation, training and 
maintenance. Offer expires February 28, 1982. 

Wordstar is a trademark of MicroPro Internationa! Corp. 
Microplan is a trademark of Chang Laboratories, Inc. 

© 1981 Altos Computer Systems 



Packed with 
fresh ideas 
for business 

ALlC* 

COMPUTER SYSTEMS 

2360 Bering Drive 
San Jose, California 95131 

800-538-7872 

(In Calif. 800-662-6265) 



Listing 1 continued: 

660 gosub 1000 

670 TMETAl * SCALEfl) * VI + TRANS(l) 

680 TMETA? a SCALEf?) * V? ♦ TRANS(?) 

690 PHI * ( PT(l.O) . THITA? ) / 2.0 ♦ THETAt 

700 H B 2,0 * R * STN( THETA? / 2,0 ) 

710 I * 1 ♦ 1 

720 IF I>200 THEN DO 

730 PRINT ******* BUFFER FULL ******* 

740 RETURN 

750 DQfcND 

760 X(I) * H * COSfPHI) 

770 Y(I) * H * SIN(PHI) 

780 REM CHECK IF KEY HAS BEEN STRUCK. GO TO SUBROUTINE "DONE". 

790 GOSUB 2000 

800 IE DONEaO GOTO 660 

807 REM 

610 RETURN 

620 REM 

830 REM 

640 REM 

850 REM 

660 REM 

1000 REM ******* 

1010 REM * A/D * 

1020 REM ******* 

1030 REM THIS ROUTINE IS COMPUTER DEPENDENT AND MUST BE WRITTEN 

1040 REM BY THE PROGRAMMER. EACH TIME IT IS CALLED IT SHOULD SAMPLE 

1050 REM BOTH POTS, GIVING VI AND V2. 2 TO 5 PAIRS PER SECOND IS AN 

1060 REM APPROPRIATE SAMPLING RATE. 

1070 REM * 

1080 REM * 

1090 REM * 

1100 REM * 

1110 REM * 

1120 REM VI s 

1130 REM V2 * 

1140 RETURN 

1150 REM 

1160 REM 

1170 REM 

1180 REM 

1190 REM 

2000 REM ******** 

2010 REM * DONE * 

2020 REM ******** 

2030 REM THIS SUBROUTINE IS USED TO TERMINATE THE COLLECTION OF DATA. 

2040 REM IT CHECKS IF THE USER HAS STRUCK A KEY WHICH INDICATES THE 

2050 REM END OP COLLECTION. 

2060 REM IF DONE s THEN CONTINUE SAMPLING. 

2070 REM IF DONE NOT x THEN STOP SAMPLING. 

2080 REM THIS ROUTINE MUST RE SUP D LTED BY THE PROGRAMMER. 

2090 REM * 

2100 REM * 

2110 REM * 

2120 REM * 

2130 REM DONE = 

2140 RETURN 
2150 STOP 
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Configuration shown includes two slimline double sided, double density drives, 40 M byte Winchester subsystem with tape back-up! 



The New 8000 SX Micro Computer System \Wth Winchester And Floppy And Tape 



Winchester technology 
brought a tremendous increase 
in capacity, but it also dumped 
a big problem in your lap. 

How to dump all that data? 

Trying to transfer 10 to 40M 
bytes of data between Winchester 
and floppies takes an armload 
of diskettes and a lot of time. 

Cartridge tape is fast, but not 
efficient for random file handling. 

Answer? 



The new 8000 SX Micro 
Computer System with Winchester 
plus Floppy and Tkpe. It lets you 
back up and restore a single file 
or a complete drive with 
maximum efficiency. 

Choose from 10, 20 and 40M 
byte Winchester subsystems, with 
error detection and correction, 
capable of loading a 20K byte 
system program in less than 
a second. 



The floppy subsystem offers 
up to 1.2M byte per 8" drive. 

The bulk memory subsystem, 
an incremental cartridge tape 
drive, stores up to 17M byte on 
a single cartridge. 

And, of course, the computer 
itself offers proven IMS top per- 
formance and reliability. Compare 
its full 2-year warranty. 

Operating systems include 
CP/M, MP/M, and the incredibly 



powerful TurboDOS. 

For all the facts and the 
location of your nearest IMS 
International dealer, call us today 
at (714) 978-6966. Or write: 




INTERNATIONAL 

We Build Computers As If Your Business 
Depended On Them. 

2800 Lockheed Way, Carson City, NV 89701 
Telex: 910-395-6051 



CP/M & MP/M,TM of Digital Research • TurtwDOS, TM of Software 2000 • FMS-80JM of DJR Associates • WORDSTAR,™ of MICROPRO -ACCOUNTING PLUS, TM of SOFTWARE DIMENSIONS 



Circle 151 on inquiry card. 



Photo 3: The finished acrylic-on-canvaswork. 



Text continued from page 78: 

to be repeated unless the geometry or batteries are 
changed. 

The Draw option collects and digitizes the voltages 
from the potentiometers as the artist draws a figure. A 
sampling rate of four points per second (a point con- 
sisting of two samples, Vi and V 2 ) was found experimen- 
tally to be an appropriate rate for the A/D converter. 
The voltages are converted to the coordinates X, Y. The 
program continues in a loop, collecting data until one of 
two events occurs: the user strikes the return key (the 
program branches out of the loop through the subroutine 
DONE, which reads the key) or the buffer is full (the pro- 
gram branches out). 

Remember that pivot 2, analogous to the human 
elbow, should not be extended beyond 180 degrees; to do 
so will cause erroneous results. However, this limitation 
will not cause any restriction in drawing. 



The program in listing 1 is an example of how to pro- 
gram the graphics tablet; it is up to the programmer to 
decide how to use the coordinates. Most likely he will 
display them on the video terminal. 

Results 

Figure 3 shows a typical drawing produced using the 
graphics tablet. Enrique Castro-Cid drew the original 
figure by hand and then digitized the coordinates using 
the graphics tablet. Once the points were stored in the 
computer, the drawing was transformed using the 
mathematical function (Z + i/Z). The new coordinates 
were plotted on a Tektronix 4001 graphic terminal. The 
completed acrylic-on-canvas work is shown in photo 3. 

We have found the graphics tablet has eliminated the 
bottleneck of digitizing our drawings. The system has 
developed into a good man-machine partnership, allow- 
ing each to do what it does best.H 
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In an age when new standards are constantly emerging, 
one disk consistently meets or exceeds them all. 

Maxell.The Gold Standard. 



Not all disks are created equal. Some are better 
than others. To find out what's best for you, look for 
Maxell disks. They now carry the Gold Standard 
symbol of quality. It's your assurance Maxell disks 
meet or exceed every definition of quality. No matter 
who establishes it. WeVe earned this universal supe- 
riority by never relaxing our 
uniquely demanding quality 
control. Every aspect of manu- 
facturing is checked, then 
checked again. 

Your benefits are many. 
Take the perpetual problem of 
drop-outs. A drop-out is a tiny 
defect that wastes time and 
degrades computer accur- 
acy and performance. Now 
that you understand what a 
drop-out is, forget it. Maxell 
disks don't have any. Each 
disk comes to you certified 



drop-out free at the time of manufacture. You can 
depend on this quality protecting your valuable 
programs and programming time, indefinitely. 
We've run disks over ten million passes under 
conditions designed to find weak points and wear. 
We couldn't. And you won't. 

There is a Maxell disk for the 
floppy system you use, or plan 
to use. Check your computer's 
instructions. Or write for our 
complete, highly informative 
brochure. 

When you set the Gold 
Standard as your level of 
quality, you'll benefit from 
improved disk performance, 
immediately. Bank on it. 



maxBll 



Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J. 07074, 201-440-8020 



erformofice. 
Quality. 
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For more information on these products and other business, industrial, 
and scientific computing solutions, contact your nearest CompuPro systems center. 
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Disk 2 DMA Hard Disk Controller 




omouPro 



CompuPro is q division of Godbout Electronics, Oakland Airport, CA 9461 4-0355 41 5-562-0606 




CompuPro means performance 

quality, reliability. 

There is no need to moke the best of slow memory, slow processors, and me-too 
engineering: CompuPro delivers answers for the toughest business, scientific, and 
industrial computing problems. Docked by a one year limited warranty (two years for 
boards qualified under the Certified System Component high-reliability program), 
CompuPro system components are the leading choice of systems integrators world- 
wide. 

When you depend on your computer, choose a computer on which you can 
depend... IEEE 696/S-100 from CompuPro. 

Disk 4. High Performance DAAA Floppy Disk Controller. S495A/T, S595C5C. C/PM® 2.2 $175, C/PM®86 $300. 

System Support i • Battery dock/calendar, dual interrupt controllers; power fail interrupt; R5-232C port; 
3 timers. $395 A/T, $495 CSC. Options: 4 MHz 951 1 A or 951 2 $ 1 95. 4K RAM/ ROM. 

CPU Z. Z80® 4 MHz $295 A/T, 6MHz $395 CSC. 

CPU 6065/6066 DUO! PrOCeSSOr. Executes 8 and 16 software. 6MHz $425 A/T, $525 CSC. 

High Speed Static Memory. 

RAM20. Extended addressing or bank select. RAM 20-8K: $210 A/T, $280 CSC. -16K: $285 A/T, $355CSC. -24K: 
$355 A/T, $425 CSC. -32K: $425 A/T, $495 CSC. 

RAM 17. Ultra low power (1.6 Watts typical for 64K). RAMI 7-48K: $650 A/T, $750 CSC. -64K: $795 A/T, $895 CSC. 
RAM16.64KX8or32KX16. $895 A/T, $995 CSC. 
RAM 21 . 1 28K X 8 or 64K X 1 6. $ 1 695 A/T, $ 1 895 C5C. 

M-Drive. 

Runs CompuPro RAM under CP/M 2.2 to eliminate disk waits. Includes RAM and M-Drive software. Requires 6MHz or 
faster CPU 8085/88, Disk 1 , and System Support 1 , Return CompuPro CP/M master disk and CPU 8085/88 for 
modification. 128KM-Drive: $1590 A/T; 256KM-Drive: $3100 A/T. 

Interfocers. 

Interfocer 1* Two RS-232C ports, full handshake and selectable Baud rates. $249 A/T, $324 CSC. 
Interfocer 2* Three full duplex parallel ports plus one serial port. $249 A/T, $324 CSC. 
Interfocer 3-5t 2 sync/async, 3 async RS-232C ports. $599 A/T, $699 CSC. 

Interfocer 3-8* 2 sync/async, 6 async RS-232C ports with full handshake, software programmable Baud rates, 
more. $699 A/T, $849 CSC. 

Enclosure 2. 

Rugged metal construction, constant voltage power supply, 20 slot high speed motherboard (fully shielded and 
terminated), quiet fan, line filter, more. Desktop model $825, Rack mount $895. 

Documentation. 

"CompuPro Product User Manuals: 1975-1980". 250+ page book includes Interfaces 1 and 2, CPU Z, CPU 8085/88, 
and all products released prior to 1 981 . $20 "CompuPro Product User Manuals Vol. 2". 300 + page book includes 
Interfocer 3, Disk 1 , System Support 1 , product updates and more. $25. 

CP/M is a registered trademark of Digital Research Z80 is a registered trademork of Zilog 



CompuPro — ® mm k 
| *"^^^r"^^^"^"^ ELECTRONICS 

OAKLAND AIRPORT, CA 94614-0355 (41 5)562-0636 

Your authorized CompuPro soles center specializes in business, industrial, and scientific computing. Call 415-562-0606 for the name of the sales center 
nearest you, or for placing factory direct VISA® /Mastercard® orders. Prices shown do not include tax, shipping charges, or dealer installation /support 
services. Circle 69 on inquiry card. 



The Atari Tutorial 

Part 6: Atari BASIC 



Lane Winner 

Atari Inc. 

1265 Borregas Ave. 

POB 427 

Sunnyvale, CA 94086 



Atari BASIC is like other BASIC 
languages in that it is interpreted, 
which means that programs can be 
run when they are entered without in- 
termediate stages of compilation and 
linking. The Atari BASIC interpreter 
resides in an 8K-byte ROM (read- 
only memory) cartridge in the left slot 
of the computer. It encompasses ad- 
dresses A000 through BFFF hexa- 
decimal. You must have at least 8K 
bytes of RAM (random-access 
read/write memory) to use Atari 
BASIC. 

Strengths and Weaknesses 

To use Atari BASIC effectively, 
you must know its strengths and 
weaknesses. With this information, 
programs can be written that make 
good use of its assets and features. 

The strengths of Atari BASIC are: 

• It supports the operating system 
graphics. Simple BASIC statements 

This article appears in slightly different form 
in De Re Atari, which is published by Atari, 
Inc., and is reproduced with its express permis- 
sion. 



can be used to display graphics infor- 
mation on the screen. 

• It supports the hardware. BASIC 
statements such as SOUND, STICK, 
and PADDLE are simple interfaces to 
the hardware of the computer. 

• It has a simple interface to 
assembly-language routines through 
the USR function. 

• The BASIC interpreter is in ROM. 
This prevents accidental modification 
of the interpreter by the user pro- 
gram. 

• It supports the Atari disk operating 
system (DOS). Specialized calls such 
as NOTE and POINT (in DOS 2.0S) 
allow the user to randomly access a 
disk through the disk operating 
system. 

• It offers peripheral support. Any 
peripheral recognized by the 
operating system can be accessed 
from a BASIC program. 

The weaknesses of Atari BASIC 
are: 

• It gives no support of integers. All 
numbers are stored as 6-byte binary- 
coded-decimal (BCD) floating-point 
numbers. 



• Mathematical operations are slow. 
Since all numbers are 6 bytes long, 
math operations become rather slow. 

• It does not allow string arrays. 
Only one-dimensional strings can be 
created. 

How Atari BASIC Works 

The workings of the BASIC inter- 
preter are summarized as follows: 

1. BASIC gets a line of input from the 
user and converts it into a token- 
ized form. 

2. It then puts this line into a token 
program. 

3. This program is then available for 
execution. 

The details of these operations are 
discussed in the following four sec- 
tions: 

• The Tokenizing Process 

• The Token File Structure 

• The Program Execution Process 

• System Interaction 

The Tokenizing Process 

In simple terms, the tokenization of 
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a line of code in BASIC looks like 
this: 

1. BASIC gets a line of input. 

2. It then checks for legal syntax, 

3. During syntax checking, the line is 
tokenized. 

4. The tokenized line is moved into 
the token program. 

5. If the line is in immediate mode, it 
is executed. 

To better understand the tokeniz- 
ing process, some terms must first be 
defined: 

Token— An 8-bit byte containing a 
value that corresponds to a BASIC 
keyword or element of syntax. 

Statement— A complete "sentence" of 
tokens that causes BASIC to per- 
form a meaningful task. When 
listed on the same line, statements 
are separated by colons. 

Line— One or more statements 
preceded either by a line number in 
the range of to 32,767, or an 



immediate-mode line with no line 
number. 

Command— The first executable 
token of a statement that tells 
BASIC to interpret the tokens that 
follow in a particular way. 

Variable — A token that is an indirect 
pointer to its actual value; this is 
done so that the value can be 
changed without changing the 
token. 

Constant— A 6-byte BCD value pre- 
ceded by a special token. This 
value remains unchanged through- 
out program execution. 

Operator— Any one of 46 tokens that 
in some way move or modify the 
values that follow them. 

Function — A token that returns a 
value to the program when ex- 
ecuted. 

EOL— An end-of-line character that 
has the value 9B hexadecimal. 

BCD — Binary-coded decimal. This 
refers to a number that uses the 
6502 microprocessor's decimal 
mode. 




Do your payables and receivables . 
type letters and jffint reports ... all at the same time! / d 
CADO'S Data & Word ProcessorJWX & Telex commu- /< 
nications, and Just Ask™ inquiry system doit alii //*J^V** 
Off-the-shelf software, self-teaching tutorials & / V/<** 
Mini-Winchester high capacity disk drives / 
are available, of course. Write now for / 
free color brochure. ■ •/■ 



BASIC begins the tokenizing pro- 
cess by getting a line of input. This in- 
put will be obtained from one of the 
handlers of the operating system. 
Normally, it is from the screen editor; 
however, with the ENTER command 
(which merges new program lines 
with an existing program), any device 
can be specified. The call BASIC 
issues is a GET RECORD command, 
and the data returned are AT ASCII 
information terminated by an EOL. 
(ATASCII is a modified ASCII code 
used to represent characters and sym- 
bols within the Atari computers.) 
These data are stored by a part of the 
Atari operating system called the cen- 
tral I/O utility (CIO) into the BASIC 
input line buffer from locations 580 to 
5FF hexadecimal. 

After the record is returned, the 
syntax-checking and tokenizing pro- 
cesses begin. First, BASIC looks for a 
line number. If one is found, it is con- 
verted into a 2-byte integer. If no line 
number is present, the computer is 
assumed to be in immediate mode 
and the line number 8000 hexa- 
decimal is assigned to it. These are the 
first two tokens of the tokenized line. 
This line is built in the token output 
buffer, which is 256 bytes long, and 
resides at the end of the reserved 
operating system RAM. 

The next token is a dummy byte 
reserved for the byte count (or offset) 
from the start of this line to the start 
of the next line. Following this is 
another dummy byte for the count of 
the start of this line to the start of the 
next statement. These values are set 
when tokenization is complete for the 
line and the statement, respectively. 
The use of these values is discussed 
later in the program execution pro- 
cess section. 

BASIC now looks for the com- 
mand of the first statement of the in- 
put line. A check is made to deter- 
mine if this is a valid command by 
scanning a list of legal commands in 
ROM, If a match is found, the next 
byte in the token line becomes the 
number of the entry in the ROM list 
that matched. 

If at any time an error is found, a 
syntax error token is assigned to that 
byte and BASIC stops tokenizing, 
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Circle 49 on inquiry card. 



SANYO MONnORS 



When you're 
ready to 
stop playing 
around. 



Maybe your home TV was 
OK as a display when all you were 
concerned with was blasting 
Klingons. 

But if you spend more than 
a couple of hours in front of your \ 
TV screen, you'll start to pay the 
price in eyestrain. Maybe even 
headaches. 

It's not worth it Mot when 
you can get a Sanyo data moni- 
tor that's specifically designed 
for long-term, day-in, day-out use. 





Compare display quality of a 

typical home T\J (left) with a 

5anyo professional monitor (right). 

Sanyo monitors have been 
the industry standard for as long 
as there's been a personal com- 
puter industry— in fact they're 
recommended by computer 
dealers and manufacturers alike. 
That's because when you buy a 
Sanyo, you're notjust getting a 
stripped-down TV set. You're 
getting a truly professional dis- 
play system. 

Sanyo offers a complete 
selection of monitors for any ap- 
plication. You can choose from 




w 



9" models with either 
white or easy-on-the-eyes green 
phosphors. Or a sleek new 12" 
model with a special anti-reflec- 




tive screen (green or white), and 
an optional desk stand with ad- 
justable tilt. If color graphics are 
your thing, check our 13" full- 
color models— one with TV- 
compatible video input, and a 
new ultra-high resolution RGB 
model for computers like the 
IBM, NEC and Apple III. 

Visit your computer 
dealer and find out how much 
better things look on a real, 
professional monitor from 
Sanyo. 

Anything less isjust 
playing around. 



) 1982 Sanyo Electric, Inc. 



Communications Products Division 
Sanyo Electric Inc., 1200 W. Artesia Blvd., Compton, CA 90220 (213) 537-5830 

Circle 314 on inquiry card. 



copies the rest of the input buffer in 
ATASCII format to the token output 
buffer, and prints the error line. 

Assuming a good line, one of seven 
items can follow the command: a 
variable, a constant, an operator, a 
function, a double quote, another 
statement, or an EOL. BASIC tests to 
see if the next input character is 
numeric. If not, it compares that 
character and those following against 
the entries of the variable name table. 
If this is the first line of code entered 
in the program, no match will be 
found. The characters are then com- 
pared against the function and 
operator tables. If no match is found 
there, BASIC assumes that this is a 
new variable name. Since this is the 
first variable, it will be assigned the 
first entry in the variable name table. 
The characters are copied out of the 
input buffer and stored into the name 
table with the most significant bit 
(MSB) set to a logical 1 on the last 
byte of the name. Eight bytes are then 
reserved in the variable value table 
for this entry. (See the discussion of 



the variable value table in the next 
section.) 

The token that ends up in the 
tokenized line is the variable number 
minus one with the MSB set. Thus, 
the token of the first variable entered 
would be hexadecimal 80, the second 
would be hexadecimal 81, and so on 
up to hexadecimal FF, for a total of 
128 unique variable numbers. 

If a function is found, its entry 
number in the operator function table 
is assigned to the token. Functions re- 
quire certain sequences of param- 
eters; these are contained in syntax 
tables. If they are not matched, a syn- 
tax error will result. 

If an operator is found, a token is 
given its table entry number. Since 
operators can follow each other in a 
rather complex fashion (such as 
multiple parentheses), the syntax 
checking of them is a bit complicated. 

In the case of the double quotes, 
BASIC assumes that a character 
string is following, assigns a hexa- 
decimal OF to the output token, and 
reserves a dummy byte for the string 



length. The characters are moved 
from the input buffer into the output 
buffer until the second set of quotes is 
found. The string-length byte is then 
set to the character count. 

If the next characters in the input 
buffer are numeric, BASIC converts 
them into a 6-byte BCD constant. A 
hexadecimal 0E token is put in the 
output buffer, followed by the 6-byte 
constant. 

When a colon is encountered, a 
hexadecimal 14 token is inserted in 
the output buffer, and the offset from 
the start of the line is stored in the 
dummy byte that was reserved for the 
count to the start of the next state- 
ment. At this point, another dummy 
byte is reserved and the process goes 
back to get a command, 

When the EOL is found, a hexa- 
decimal 16 token is stored and the off- 
set from the start of the line is put in 
the dummy byte for the line offset. At 
this point, tokenization is complete 
and BASIC moves the token line into 
the token program. First, it searches 
the program for that line number. If 



DATAFACE GRQ SERIES INTERFACE 

TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 




TheDatafaceGRQ-11 Inter- 
face expandsyourOlympiaES 
Series electronic typewriter 

into a letter press quality printer for your personal or busi- 
ness computer. And, you still have a fully featured electronic 
typewriter— two machines in one. 

The GRQ Series Interface features: 

1. Standard EIA RS-232-C Serial Interface and Parallel 
(Centronics compatible). 

2. Standard asynchronous ASC11 code, 7 bit data; 1 start 
bit; accommodates 1 or 2 stop bits automatically; accom- 
modates odd, even or absence of parity bit. 

3. Fifty thru 9600 Baud data rate options. 

4. Two K buffer; supports X-on, X-off protocol as well as 
RTS signals. 
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5- Circuit board is installed in- 
side typewriter back panel 
along side logic board. The 

connection between boards accomplished by 40 pin 

jumper cable using existing socket. No soldering required. 

Power is provided to the GRQ thru two pins of the 40 lead 

cable. Installation in 10 minutes. 

GRQ-10 - CALL FOR SPECIAL 
WHOLESALE PRICE. 
SUGGESTED RETAIL $349.50. 

DflTflFflCE inc. 

2372 A WALSH AVE., SANTA CLARA, CA 95050 

(408) 727-6704 
on inquiry card. 



With a reliable 
TRAXX 100/200/300 
series add-on 
drive system. 



It 



.« 



EZ23 



K* ^ 3 



)ur drives feature excellent engineering, and 
3il of the advanced performance features you've 
come to expect from the nation's leading disk 
drive manufacturers. All systems are completely 
burned-in and tested. And, youll see at least 
five quality assurance stamps on each and every 
drive, which is how we make sure our drives 
will run and will continue to run past our 
optional two year extended warranty. 

Our drive packages start at $250.00 and in- 
clude a comprehensive operations manual and 
an ati ree cover, 



Sy ivailabie for A < • ' ^tari. 

Heath™, North Star™, S-100, 2 TRS-80™ (Model 
I, II, III, Color), Zenith™. 

If one of our drives fails to meet your highest 
exper ole a 

disk drive can be, then return it to us for a 
complete refund/ 

So. before you buy another drive, take a test 
drive with one of ours. We're sure that you'll 
findTRAXXtobethe 
finest, 

IT'S GUARANTEED! 

Circle 360 on inquiry card. COMPL 




Call our toll-free TRAXX LINE: 1-80O621-3102. In Illinois, call: (312) 987-1024. 10AM-6PM CS 
Monday thru Friday. 'For full refund drives must be returned within 10 days of purchase. 



the same number is found, the com- 
puter replaces the old line with the 
new one. If it is not found, the com- 
puter inserts the new line in the cor- 
rect numerical sequence. In both 
cases, the data following the line are 
moved either up or down in memory 
to allow for an expanding and con- 
tracting program size. 

BASIC now checks to see if the 
tokenized line is an immediate-mode 
line. If so, that line is executed 
according to the methods described in 
the interpretive process; if not, 
BASIC goes back to get another line 
of input. 

If at any time during the tokenizing 
process the length of the token line 
exceeds 256 bytes, an Error 14 
message (line too long) is sent to the 
screen and BASIC goes back to get 
the next line of input. 

An example line of input and its 
token form are shown in figure 1. 
Table 1 shows the token values for 
Atari BASIC. 

The Token File Structure 

The token file contains two major 
segments: a group of zero-page 
pointers that point into the token file, 
and the actual token file itself. The 
zero-page pointers are 2-byte values 
that point to various sections of the 
t oken file . There are nine 2-byte 
pointers in locations 80 to 91 hexa- 
decimal. The textbox on page 112 
gives a list of the pointers and the sec- 
tions of the token file they reference. 

The Program Execution Process 

Executing a line of code involves 
reading the tokens created during the 



THE LINE: 



tokenization process. Each token has 
a particular meaning that causes 
BASIC to execute a specific series of 
operations. The method of doing this 
requires BASIC to get one token at a 
time from the token program and 
process it. Since the token is an index 
into a jump table of routines, a 
PRINT token points indirectly to a 
PRINT processing routine. When that 
processing is complete, BASIC 
returns to get the next token. The 
pointer used to fetch each token is 
called STMCUR and is at locations 
8 A and 8B hexadecimal. 

The first line of code executed in a 
program is the immediate-mode line. 
This is usually a RUN or GOTO. In 
the case of the RUN, BASIC gets the 
first line of tokens from the statement 
table (tokenized program) and pro- 
cesses it. If all the code is in-line, 
BASIC merely executes consecutive 
lines. 

If a GOTO is encountered, the line 
to go to must be found. The state- 
ment table contains a partially linked 
list of line numbers and statements. 
The lowest line number is first, 
followed by increasing line numbers 
up to the largest. If a line somewhere 
in the middle of the table is needed, 
the following process occurs. 

The address of the first line is found 
in the STMTAB pointer at hexa- 
decimal 88 and 89. This is stored in a 
temporary pointer. The first 2 bytes 
of the first line are its line number. 
This number is compared to the re- 
quested line number. If the first 
number is less, BASIC gets the next 
line by adding the third byte of the 
first line to the temporary pointer. 



10 LET X = l : PRINT X 



ITS TOKENIZED REPRESENTATION: 

V 0A 00, 13 OF 06 80 2D 0E 40 01 00 00 00 00 14 13 20 80 16 



LINE 10 

LINE OFFSET 

STATEMENT OFFSET— 1 
"LET" TOKEN 



BCD ENCODING OF 
THE NUMBER 1 




J t t t t t 



TOKEN FOR 
NUMERIC CONSTANT 



' — !■■" TOKEN 



END-OF-LINE 
TOKEN 



'—PRINT TOKEN 

L- STATEMENT OFFSET 

— END-OF- STATEMENT TOKEN 



Figure 1: A line of Atari BASIC in tokenized form. The tokenized form of the line is the 
one stored in memory. 



Visit Your Heathkit 
Electronic Center* 

where Heath /Zenith Products are 
displayed, sold and serviced. 



PHOENIX, AZ 

2727 W.Indian School Rd. 

602-279-6247 

ANAHEIM, CA 

330 E Ball Rd. 

714-776-9420 

CAMPBELL, CA 

2350 S.Bascom Ave. 

408-377-8920 

ELCERRITO.CA 

6000 Potrero Ave. 

415-236-8870 

LA MESA, CA 

8363 Center Dr. 

714-461-0110 

LOS ANGELES, CA 

2309 S. Flower St. 

213-749-0261 

POMONA, CA 

1555 N. Orange Grove Ave. 

714-623-3543 

REDWOOD CITY, CA 

2001MiddlefieldRd. 

415--365-8155 

SACRAMENTO, CA 

1860 Fulton Ave. 

916-486-1575 

WOODLAND HILLS, CA 

22504 Ventura Blvd. 

213-883-0531 

DENVER, CO 

5940 W. 38th Ave. 

303-422-3408 

AVON. CT 

395 W. Main St. (Rt. 44) 

203-678-0323 

HIALEAH.FL 

4705 W, 16th Ave. 

305-823-2280 

PLANTATION, FL 

7173 W.Broward Blvd. 

305-791-7300 

TAMPA, FL 

4019 W. Hillsborough Ave. 

813-886-2541 

ATLANTA, GA 

5285RoswellRd. 

404-252-4341 

CHICAGO, IL 

3462-66 W.Devon Ave. 

312-583-3920 

DOWNERSGROVE.IL 

224 0gdenAve. 

312-852-1304 

INDIANAPOLIS, IN 

2112 E. 62nd St. 

317-257-4321 

MISSION, KS 

5960 Lamar Ave. 

913-362-4486 

LOUISVILLE, KY 

12401 ShelbyvilleRd. 

502-245-7811 

KENNER.LA 

1900 Veterans 

Memorial Hwy. 

504-467-6321 

BALTIMORE, MD 

1713E.JoppaRd. 

301-661-4446 

R0CKVILIE.MD 

5542 Nicholson Lane 

301-881-5420 

PEABODY, MA 

242AndoverSt. 

617-531-9330 

WELLESLEY, MA 

165 Worcester Ave. 

617-237-1510 

DETROIT, Ml 

18645 W. Eight Mile Rd. 

313-535-6480 

E.DETROIT, Ml 

18149 E. Eight Mile Rd. 

313-772-0416 

HOPKINS, MN 

101 Shady Oak Rd. 

612-938-6371 

ST. PAUL, MN 

1645 White Bear Ave. 

612-778-1211 



BRIDGETON, M0 

3794McKelveyRd. 
314-291-1850 

OMAHA, NE 

9207 Maple St. 
402-391-2071 

ASBURY PARK, NJ 
1013 State Hwy. 35 

201-775-1231 

FAIR LAWN, NJ 

35-07 Broadway (Rt. 4) 
201-791-6935 
AMHERST, NY 

3476 Sheridan Dr. 
716-835-3090 

JERICHO, L.I. NY 

15 Jericho Turnpike 
516-334-8181 
ROCHESTER, NY 
937 Jefferson Rd. 
716-424-2560 
N.WHITE PLAINS, NY 
7 Reservoir Rd. 
914-761-7690 
CLEVELAND, OH 
28100 Chagrin Blvd. 
216-292-7553 

COLUMBUS, OH 

2500 Morse Rd, 
614-475-7200 

TOLEDO, OH 

48 S. Byrne Rd. 

419-537-1887 

WOODLAWN, OH 

10133 Springfield Pike 
513-771-8850 
OKLAHOMA CITY, OK 
2727 Northwest 
Expressway 
405-848-7593 
PORTLAND, OR 
- see Vancouver, WA 

FRAZER.PA 

630 Lancaster Pike 
(Rt. 30) 
215-647-5555 

PHILADELPHIA, PA 

6318 Roosevelt Blvd. 

215-288-0180 

PITTSBURGH, PA 

3482 Wm.Penn Hwy. 

412-824-3564 

WARWICK, Rl 

558 Greenwich Ave. 

401-738-5150 

DALLAS, TX 

2715 Ross Ave. 

214-826-4053 

FORT WORTH, TX 

6825-A Green Oaks Rd. 

817-737-8822 

HOUSTON, TX 

1704 W. Loop H. 

713-869-5263 

SAN ANTONIO, TX 

7111 Blanco Road 

512-341-8876 

MIDVALE.UT 

58 East 7200 South 

801-566-4626 

ALEXANDRIA, VA 

6201 Richmond Hwy. 

703-765-5515 

VIRGINIA BEACH, VA 

1055 Independence Blvd. 

804-460-0997 

SEATTLE, WA 

505 8th Ave. N. 

206-682-2172 

TUKWILA.WA 

15439 53rd Ave. S. 
206-246-5357 
VANCOUVER, WA 

516 S.E.Chkalov Drive 
206-254-4441 
MILWAUKEE, Wl 
5215 W. Fond du Lac 
414-873-8250 



•Units of Veritechnoiogy Electronics Corp. CP-199R3 
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CLEAR.QUICK.QUIET. 
ALL THREE, ONLY $1,095.' 



You get sharp, easy-to-read printouts. You get them fast, 
over 150 characters per second, from a printer that's loaded 
with convenience features. 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed, 
dot matrix printer. It produces up to 300 lines per minute with 
whisper-quiet smoothness. The entire 95-character ASCII 
set prints in upper case and lower case with descenders, in 
a 9 x 9 matrix. All functions and timing are microprocessor- 
controlled. 

The features described below tell only part of the story. You 
have to see it in action to know how good it really is. 



Pick the store nearest you from the list at left. And stop in 
today for a demonstration of the Heath/Zenith 25 Printer. If 
you can't get to a store, send $1 .00 for the new Zenith Data 
Systems Catalog of assembled commercial computers 
and also receive free the latest Heathkit Catalog. Write 
Heath Co., Dept. 334-864, Benton Harbor, Ml 49022. 

HEATH/ZENITH 



Your strong partner 



Adjustable tractor-feed 
width with dual sets 
of tractors for smooth, 
bi-directional paper 
movement. Adjustable 
vertical and horizontal 
tabs. 



Character pitch is hard- 
ware or software-select- 
able at 10, 12, 13.2 and 
16.5 characters per 
inch, for a maximum of 
222 characters per line. 
That gives you great 
flexibility in setting 
up forms. 



Standard RS-232C 
interfacing for compati- 
bility with most systems. 
Also 20mA current loop 
serial interface. 



Uses standard edge- 
punched papers in 
single or multiple forms 
orfanfold. 



Software- or hardware- 
selectable baud rates 
at 110, 150, 300, 600, 
1200, 4800 and 9600. 




Character set includes 
33 block graphic 
characters for charts 
and graphs. 



Heavy-duty construc- 
tion for reliable opera- 
tion and long life under 
daily use. 



Convenient cartridge 
ribbon for quick, no- 
mess replacement. 



Completely enclosed 
cabinet muffles sound 
for quiet operation. 



Special detectors tell 
you when you're out 
of paper or when paper 
jams. 



*ln kit form, F.O.B. Benton Harbor, Ml. Also available completely assembled and 
tested at $1,595. Prices and specifications are subject to change without notice. 



CP-204A 



Hexa- 
decimal 



(a) 
Commands 

Decimal Meaning 



Hexa- 
decimal 



(b) 
Operators 

Decimal Meaning 



Hexa- 
decimal 



(c) 
Functions 

Decimal Meaning 



00 





REM 


0E 


14 


[numeric c 


onstant] 


3D 


61 


STR$ 


01 


1 


DATA 


OF 


15 


[string constant] 


3E 


62 


CHR$ 


02 


2 


INPUT 


10 


16 


[not used] 




3F 


63 


USR 


03 


3 


COLOR 


11 


17 


[not used] 




40 


64 


ASC 


04 


4 


LIST 


12 


18 






41 


65 


VAL 


05 


5 


ENTER 


13 


19 


$ 




42 


66 


LEN 


06 


6 


LET 


14 


20 


: [statement end] 


43 


67 


ADR 


07 


7 


IF 


15 


21 






44 


68 


ATN 


08 


8 


FOR 


16 


22 


[line end] 




45 


69 


COS 


09 


9 


NEXT 


17 


23 


GOTO 




46 


70 


PEEK 


0A 


10 


GOTO 


18 


24 


GOSUB 




47 


71 


SIN 


OB 


11 


GOTO 


19 


25 


TO 




48 


72 


RND 


OC 


12 


GOSUB 


1A 


26 


STEP 




49 


73 


FRE 


0D 


13 


TRAP 


1B 


27 


THEN 




4A 


74 


EXP 


0E 


14 
15 


BYE 
CONT 


1C 
1D 


28 
29 


# 






4B 
4C 


75 
76 


LOG 


OF 


< = 




CLOG 


10 


16 


COM 


1E 


30 


< > 




[numeric 


4D 


77 


SOR 


11 


17 


CLOSE 


1F 


31 


> ar 




comparison] 


4E 


78 


SGN 


12 


18 


CLR 


20 


32 


< 






4F 


79 


ABS 


13 


19 


DEG 


21 


33 


> 






50 


80 


INT 


14 


20 
21 


DIM 
END 


22 
23 


34 
35 


= 






51 
52 


81 
82 


PADDLE 


15 


x 




STICK 


16 


22 


NEW 


24 


36 


* 




53 


83 


PTRIG 


17 


23 


OPEN 


25 


37 


+ 




54 


84 


STRIG 


18 


24 


LOAD 


26 


38 


- 










19 


25 


SAVE 


27 


39 


/ 










1A 


26 


STATUS 


28 


40 


NOT 










1B 


27 


NOTE 


29 


41 


OR 










1C 


28 


POINT 


2A 


42 


AND 










1D 


29 


XIO 


2B 


43 


( 










1E 


30 


ON 


2C 


44 


) 










1F 


31 


POKE 


2D 


45 


= [arithmetic assignment] 








20 


32 
33 


PRINT 
RAD 


2E 
2F 


46 
47 


= [string 


assignment] 








21 


< = 






22 


34 


READ 


30 


48 


< > 












23 


35 


RESTORE 


31 


49 


> - 




[string 








24 


36 


RETURN 


32 


50 


< 




comparison] 








25 


37 


RUN 


33 


51 


> 












26 


38 
39 


STOP 
POP 


34 
35 


52 
53 


— 




m [unary 








27 


+ - — . 






28 


40 


? 


36 


54 


— - -" 


" operators] 








29 


41 


GET 


37 


55 


( [string left parenthesis] 








2A 


42 


PUT 


38 


56 


( [array left parenthesis] 








2B 


43 


GRAPHICS 


39 


57 


( [DIM array left parenthesis] 








2C 


44 


PLOT 


3A 


58 


( [function left parenthesis] 








2D 


45 


POSITION 


3B 


59 


( [DIM string left parenthesis] 








2E 


46 


DOS 


3C 


60 


, [array comma] 








2F 


47 


DRAWTO 
















30 


48 


SETCOLOR 
















31 


49 


LOCATE 
















32 


50 


SOUND 
















33 


51 


LPRINT 
















34 


52 


CSAVE 
















35 


53 


CLOAD 
















36 


54 


[IMPLIED LET] 
















37 


55 


ERROR— 




















[SYNTAX] 



















Table 1: A table of token values for Atari BASIC. Table la shows the interpretation of a given value as a BASIC command token. 
Table lb shows the interpretation of a value as a BASIC operator token. Table lc shows the interpretation of a value as a BASIC 
function token. The interpretation of a token value varies with its position in the line. 
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8086 Super-micro 

8 Mhz. - 16-bit - S-100 bus - 128K 70 nsec. RAM 

Computer Benchmarks - All systems running the same BASIC program. 
Manufacture - Model 

IBM 3033 

Seattle Computer System 2 
Digital Equipment PDP 11/70 
Prime 550 

Digital Equipment PDP- 10 
IBM System 34 
TEI System 48 
Hewlett-Packard HP3000 
Seattle Computer System 2 
Alpha Micro AM- 100 /T 
Digital Equipment PDP 11/45 
Data General NOVA 3 
Ohio Scientific C4-P 
North Star Floating Point 
Radio Shack TRS-80 II 
Apple II + 
Cromemco System 3 
Commodore Pet 2001 
IBM 5100 
Vector MZ 

* C = Compiler; I = Interpreter. Times (except for Seattle Computer) taken from August 1981 issue of Interface Age. 

Seattle Computer System 2 consists of 8 Mhz. 8086 CPU set, 128K of 70 nsec. static RAM, double- 
density disk controller, 2 2 -slot TEI constant voltage mainframe, a cable for two 8' drives, and 
MS-DOS operating system (also called 86-DOS, IBM PC-DOS, Lifeboat SB-86). The system is fully 
assembled and tested and ready to run with the addition of disk drives (we can supply) and terminal. 
Price: $4185. 8087 Adapter also available. 



Class 


Operating 


Language 


Run Time 




System 


(Type*) 


(Seconds) 


Mainframe 


VS2-10RVYL 


Stanford BASIC 


10 


Micro 


MS-DOS 


Microsoft BASIC (C) 


33 


Mini 


n/a 


BASIC (I) 


45 


Mainframe 


PRIMOS 


BASIC V16.4 (I) 


63 


Mainframe 


TOPS- 10 


BASIC (I) 


65 


Mainframe 


Release 05 


BASIC (I) 


129 


Micro 


MAGIC 1.0 


Microsoft BASIC (C) 


178 


Mini 


Time Share 


BASIC (I) 


250 


Micro 


MS-DOS 


Microsoft BASIC (I) 


310 


Micro 


AMOS 4.3a 


Alpha BASIC (SC) 


317 


Mini 


n/a 


BASIC (I) 


330 


Mini 


Time Share 


BASIC 5.32 


517 


Micro 


OS65D 3.2 


Level 1 BASIC (I) 


680 


Micro 


NSDOS 


NorthStar BASIC (I) 


685 


Micro 


TRSDOS 1.2 


BASIC (I) 


792 


Micro 


DOS 3.2 


Applesoft II (I) 


960 


Micro 


CDOS 


32K BASIC (I) 


1074 


Micro 


n/a 


Microsoft BASIC (I) 


1374 


Micro 


n/a 


BASIC (I) 


1951 


Micro 


n/a 


Micropolis BASIC (I) 


2251 



Call for location of our nearest dealer 



Software 

We have the following Microsoft high-level 
languages running under MS-DOS. 

• BASIC-86 Interpreter . . . /. $400 

• BASIC-86 Compiler $400 

• Fortran-86 $600 

• Pascal-86 $600 

• Cobol-86 $900 

• Macro-86 Assembler $300 

Check for new additions 



^COMPUTER 

1114 Industry Dr. Seattle WA 98188 




Information Hotline 
206/575-1830 



Circle 320 on inquiry card. 
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SuperSoftS Optimizing 



The temporary pointer will be point- 
ing to the second line. Again, the first 
2 bytes of this new line are compared 
to the requested line. If they are less, 
the third byte is added to the pointer. 
If a linp nnmhpr Hopq rnnirh t-Ko ™r>_ 



BASIC Command 


Operating System IOCB Parameters 




OPEN #1 1 12 1 0,"E:" 


IOCB = 1 

Command = 3 (OPEN) 

Aux1 =12 (Input/Output) 

Aux2 = 

Buffer Address = ADR("E:") 




GET#1 t X 


I0CB=1 

Command = 7 (Get Characters) 

Buffer Length = 

Character returned in accumulator 




PUT#1,X 


IOCB = 1 

Command = 1 1 (Put Characters) 

Buffer Length = 

Character output through accumulator 




INPUT #1,A$ 


I0CB = 1 

Command = 5 (Get Record) 

Buffer Length = Length of A$ (not over 256) 

Buffer Address = Input Line Buffer 




PRINT #1, A$ 


IOCB=1 

BASIC uses a special put byte vector in the 

IOCB to talk directly to the handler. 




XIO 18,#6,12,0,"S:" 


IOCB = 6 

Command = 18 (Special — Fill) 

Aux1 = 12 

Aux2 = 




Table 2: Examples of BASIC I/O commands and the corresponding parameters that 
passed to the operating system IOCBs (input/ output control blocks). 


are 







Speech Synthesis using the 
Votrax SC-01 with the 

tu* 

S-100 P.O. BOARD 



I ! 



ads MOTiHEiALKE^! 

# 64 PHONEMES AND 4 INFLECTIONS PROVIDE AN 
UNLIMITED VOCABULARY THAT IS USER PROGRAM- 
MABLE. • MORE NATURAL SPEECH OR MULTIPLE 
VOICES ALSO, WITH PROGRAMMABLE OSCILLATOR. 
4 EASILY PROGRAMMED IN BASIC" • CALL OR WRITE 
FOR COMPLETE DETAILS. 

^E\N* 6809 SMALL BASIC: 3flS BASIC! 

^^iTlNTEGER BASIC FOR ADS MONITOR ADSMON 
(ADSMON I/O CALLS ALTERABLE). • POSITIONABLE ON 
ANY PAGE BOUNDARY. • 20 INTEGER VARIABLES AND 
AN INTEGER ARRAY. • 7 BUILT- IN FUNCTION CALLS 
ARITHMETIC, LOGICAL AND RELATIONAL OPERATORS 
AND MUCH MORE! 

Ackerman Digital Systems, Inc. 

> Votrax Trademark 110 No. York Rd., Suite 208 



order in which the operators are put 
onto the stack can either be implied, 
in which case BASIC looks up the 
operator's precedence from a ROM 
table, or the order can be explicitly 
stated by the placement of paren- 
theses. 

Pressing the BREAK key at any 
time causes the operating system to 
set a flag to indicate this occurrence. 
BASIC checks this flag after each 
token is processed. If it finds it has 
been set, it stores the line number at 
which this occurred, prints a 
"STOPPED AT LINE XXXX" 
message, clears the BREAK flag, and 
waits for user input. At this point, the 
user could type CONT and program 
execution would continue at the next 
line. 

System Interaction 

BASIC communicates with the 
operating system primarily through 
the use of I/O calls to the central I/O 
utility. Table 2 gives a list of user 
BASIC calls and the corresponding 
operating system IOCBs. (IOCB 
stands for "input/output control 
block." An IOCB is a table of infor- 
mation used to control information 
flow between the computer and either 
a disk file or I/O device.) 

When a BASIC token program is 
SAVEd or CSAVEd to a device, two 
blocks of information are written. 
The first block consists of seven of the 
nine zero-page pointers that BASIC 
uses to maintain the token file. These 
are LOMEM through STARP (see 
textbox). One change is made to these 
pointers when they are written out: 
the value of LOMEM is subtracted 
from each of the 2-byte pointers, and 
these new values are written to the 
device. Thus, the first 2 bytes written 
are 0,0. 

The second block of information 
written consists of the following 
token file sections: the variable name 
table, the variable value table, the 
token program, and the immediate- 
mode line. 

When this program is LOADed or 
CLOADed into memory, BASIC 



MULTIUSER 



HARD DISK 



lllllllllllllllll 




u 



COMPUTER 

ON 5- 1 OO BUS 

DESIGNED TO 



(APPLICATIONS. 

INCLUDE: 
CP M. MP M II. 
OPERATING SYSTEMS, 
MEMORY UP TO 400K. 4MHZ 
Z-BOA CPU WITH 4 SERIAL 
AND 3 r 



L PORTS. 
LE SIDED 



DOUBLE DENSITY 

FLDPPY DISK DRIVES, 

18 MBYTE HARD DISK. 

ALL IN THIS METAL CABINET. 



P.O.BOX 1847 SAN DIEGD,CA.L. 

7343-J RONSON RD.SAN DIEGO.CA.921 1 1 
[714] 571-6971 
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en You Have To Face A Deadline .. . 



jjince its introduction, Pascal/MT + * has been used to produce thousands of 
I professional solutions to industrial, business and systems level application 
I problems. In addition to implementing the complete ISO STANDARD, 

I Pascal/MT + • contains a host of powerful features and facilities which make 

II program construction a snap! 

Pascal/MT + • is a total programming system including our native machine code com- 
piler, linker, Pascal-level debugger, disassembler, run-time subroutine library and the ex- 
clusive SpeedProgramming tm Package. 

With the advent of 16-bit machines and increasing customers demands, you can no 
longer afford to write programs in anything but a professionally constructed and profes- 
sionally supported package like Pascal/MT + *. MT MicroSYSTEMS has demonstrated its 
nitment to keeping your programs and programmers productive with our recent in- 
duction of Pascal/MT + 86 and Pascal/MT +68K for the 8086 and 68000. While 
* provides the capability to write non-portable programs when the need arises, 
>ility between radically different machines is a reality while still translating 



into efficient, optimized native machine code. 

Our Pascal/MT + * compilers and SpeedProgramming Package are available on a wide 
variety of processors and operating systems, with more to come! We are continually work- 
ing to provide innovative solutions to the ever present problem of translating your ideas into 
software solutions. 
The Pascal/MT + * System 
Compiler: 

Generates ROMable Native Code • Complete ISO Standard (superset of Jensen & Wirth). 
Powerful Extensions Include: 

Modular Compilation, Direct production of binary relocatable modules • Dynamic strings 
• Chaining • Powerful Overlay system • Address and Size returning functions • Bit manipu- 
lation (test, set, clear, shifts) • Byte manipulation (high, low, swap) • Imbedded assembly 
language • Easy linkage to external assembly language • Pull NEW and DISPOSE pro- 
cedures • Direct access to I/O ports • Fast floating point, both software and AMD 9511 • 
Accurate 18 digit BCD (fixed point, 14,4) • Include files • Hex literal numbers • and more . . . 






. . . Arm Yourself With Pascal/MT+ ( 



300000 



** 



'P4S Cj 



!k 






n 



i 



On-Line Relorma tier 

Combines relocatable modules into executable files • Can generate Hex format for use Beautify programs in seconds • Clearly shows structure and program flow, 

with PROM programming. Source Code Management Tools: 

Interactive Symbolic Debugger: Automatic Modification Log and Backup utility program. 

Variable display • High-level breakpoints by procedure/function name • Tracing/single — ■ — — — 

step by Pascal statement • Procedure/function entry and exit trace available. PRICING: 'Read carefully, some systems do not include the SpeedProgramming Package 

Disassembler but q© include the compiler, linker, disassembler, debugger and other utilities. 

Combines a relocatable module with its listing file to produce interleaved Pascal and ap- — - — , 

proximate assembly language code. AVAILABLE NOW! 

The SpeedProgramming Package*" 1 *8uB0ffi0857Z80 without SpeedProgramming Price$350.00 

The SpeedProgramming Package is an integrated set of tools which allows you to create gg K or larger cp/M-80 or Heath/Zenith H DOS 

Pascal/MT+* programs, check them for correct syntax and undefined identifiers, format 80808065080 complete including SpeedProgramming Price $475.00 

them to display flow of control, and do this all within the editing environment before you §g^ or larger CP/M-80 (not available for HDOS) 

ever invoke the compiler. Programmers tike SpeedProgramming because it frees them from 8080/80857Z80 for special MP/M environments Contact Factory 

the time consuming chore of repeated compilations to correct simple syntactic and typing , . 

errors. Managers firid^ SpeedProgramming improves productivity thereby reducing .aoBefflOBS without SpeedProgramming .'■ Price$600.00 

development costs. SpeedProgramming combined with our field tested Pasca/MT+; CP/M« or MPflvW requires 116K program area 

package gives you a comfortable powerful, interactive programming environment in which 80fl6«0^ complete including SpeedProgramming Price $800.00 

to create your prerenal quahty soft ware. Your products demand production quality .90809088 wrtn Sut SpeedProirSnming for RMX*6 Price $t500.00 

tools. Order Pascal/MT+ ® with SpeedProgramming todayt ^ ^ ^ 

Screen Editor: A " 8086/8088 packages include 9511 and 8087 support and 

User configurable • Standard random cursor movement, file access, search and replace, program to convert MT object files into Intel .OBJ 8086 files. 

insert, delete, exchange, etc. • Structured language editing features such as automatic in- — -— . 

dent, line adjustment, reading from and writing to a file, block text insertion and duplication. COMING SOON: 

• Requires: 24 x 80 CRT (or larger), ASCII Keyboard (7 bit data), random cursor addressing. 68000 Cross Compiler System Price (to be announced) 

» Syntax Scanner: 68000 Resident System with and without SpeedProgramming Price (to be announ 

Finds syntax errors in text being edited • Enters SPEED, puts cursor at error, prints error _ — 

ext. Available on 8 ■ (3740) Single Density Disks. Contact Distributors For Other Formats. 

Variable Checker. CPM/, MP/M are trademarks of Digital Research, Inc. 

Catches undefined and mis-spelled variables before the compiler is invoked. Heath, Zenith and HDOS are trademarks of Zenith Data Systems. 

FOR: 8080/8085/Z80/8086/68000 

Payment Terms: / MT Mirrn SYSTFM3 \ * Pricing: 

Cash, Check, UPS, C.O.D., / ■*»■ miuruoioicmo \ 8080/Z80 - $475.00 

Mastercard, VISA, 1562 Kings Cross Drive Others Call 

Cardiff, California 92007 (714)434-6101 

v ' * All prices and speculations are 

subject to change without notice. 

cle 241 on inquiry card. 



pointers are placed back on page 
zero. The values of RUNSTK and 
MEMTOP are then set to the value in 
STARP. (See figure 2 for the loca- 
tions of these and other pointers.) 

Next, 256 bytes are reserved in 
memory above the value of MEMLO 
to allocate space for the token output 
buffer. Then, the token file informa- 
tion, consisting of the variable name 
table through the immediate-mode 
line, is read in. These data are placed 
in memory immediately following the 
token output buffer. 



Improving Program Performance 

Program performance can be im- 
proved in two ways. First, the execu- 
tion time can be decreased (it will run 
faster); second, the amount of space 
required can be decreased, allowing it 
to use less RAM. To attain these two 
goals, the following lists can be used 
as guidelines. The methods of im- 
provement in each list are primarily 
arranged in order of decreasing effec- 
tiveness. Therefore, the method at the 
top of a list will have more impact 
than one at the bottom. 






WHBM 



THE BACKUP SYSTEM 
WITH MORE BYTE. 




More byte than any other 
system on the market, in fact. 
MCSave (Magnetic Cartridge 
Save) is not just another 
backup system — but a true 
file-oriented archive system. It 
gives you a full 67 megabytes 
of on-line archive/backup 
storage. So you can easily 
access, store, delete or 
transfer files with greater 
speed, and backup 
even the largest of 
most hard 
disks. MCSave 
combines the 
cost effective 
3M HCD-75 
Tape Drive with 
CP/M*togive 
you the kind of 




performance you can really 

sink your teeth into. MCSave 

can handle 13,000 files per 

drive. You can transfer 
file-by-file from disk to tape, 
tape to disk, or tape to tape. 
MCSave runs on any S-100 
Z-80 48K CP/M,* CDOS,* or 
CROMIX* system. Ask your 
dealer about MCSave ... the 
backup system with 

more byte! urc 

Microcomputer 

Consulting 

Services 

8308 Juniper 

Ft Worth, Texas 76180 

(817)498-6390 

Dealer & OEM 
inquiries invited 



*CP/M is a trademark of Digital Research *CDOS and CROMIX are trademarks of Gromemco, Inc. 



The following methods will help 
speed up a BASIC program: 

• Recode — Because BASIC is not a 
structured language, the code written 
in it tends to be inefficient. After 
many revisions, it becomes even 
worse. Thus, the time spent to 
restructure the code is worthwhile. 

• Check algorithm logic — Make sure 
that the code to execute a process is as 
efficient as possible. 

• Put frequently called subroutines 
and FOR/NEXT loops at the start of 
the program — Since BASIC starts at 
the beginning of a program to look 
for a line number, any line references 
near the end take longer to reach. 

• For frequently called operations 
within a loop, use in-line code rather 
than subroutines — The program 
speed can be improved here since 
BASIC spends time adding and 
removing entries from the run-time 
stack. 

• Make the most frequently changing 
loop of a nested set the deepest — In 
this way, the run-time stack will be 
altered the fewest number of times. 

• Simplify floating-point calculations 
within the loop — If a result is ob- 
tained by multiplying a constant by a 
counter, time can be saved by chang- 
ing the operation to the addition of a 
constant. 

• Set up loops as multiple statements 
on one line — In this way, the BASIC 
interpreter will not have to get the 
next line to continue the loop. 

• Disable the screen display — If 
visual information is not important 
for a period of time, up to a 
30-percent time savings can be made 
with a POKE 559,0. Save the 
previous value in location 559 so you 
can later restore the video output. 

• Use a coarser graphics mode or a 
short display list — If a full screen 
display is not necessary, up to a 
25-percent time savings can be made 
by causing the computer to spend less 
time on video display. 

• Use assembly code — Time savings 
can be made by encoding loops in 
assembly language and using the USR 
function. 

The following methods will help 
save space in a BASIC program: 
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Application Developers. . . 



. . .MDBS makes professional 

mainframe software available 

on micro computers at micro prices 



Quality application development is expensive and 
time-consuming. Over 50% of the development 
effort for applications is usually related to the 
problems of data storage and retrieval. 

The MDBS Data Base Management System. . . 

• is the "state-of-the-art" tool which can cut 
application development costs by 50% or more. 

• is the first and only true and complete DBMS for 
micro computers. 

• is also available for the PDP-11. 

• offers features not available anywhere else . . . not 
on any machine. . .not at any price— even sur- 
passing mainframe DBMS's costing over 
$100,000! 



In no other system can you get all these advantages: 

• fully integrated, data dictionary driven 

• unparalleled data structuring abilities. . .far 
surpassing the older and more limited hierar- 
chical, network, and relational approaches. 

• unmatched query system. .. powerful, non- 
navigational, and English-like. . .enables nested 
queries. 



• extensive recovery facilities. . .ability to roll DB 
back to previous state. 

• built-in data compression, data security, data 
encryption. 

• numerous performance tuning abilities. 

• true multi-user capabilities. 

• highly portable. . .available for most operating 
systems and languages (BASIC, COBOL, 
PASCAL. C, PL/1, FORTRAN, etc.) 

MDBS overcomes the disadvantages of the older 
hierarchical, relational, and CODASYL approaches 
to data base management. M DBS is not restricted by 
any of those limitations typical of "data base 
pretenders" (file management systems). MDBS is 
the only true and complete data base management 
system currently available on micro computers. 



MDBS, Inc., also offers professional training 
seminars and consulting services to assist 
application developers in developing the 
highest quality application software in the 
shortest time possible. 



Don't be misled by pretenders claiming to be "relational" . . . 

PROFESSIONALS KNOW THE DIFFERENCE! 



Setting standards of excellence for data base 
software. . .worldwide. 



/Wlicrc 
Data Base 
Systems, inc. 

Box 248 

Lafayette, Indiana 47902 

31 7-448-1 61 6/TWX 810-342-1881 

Dealer/distributor/OEM inquiries invited. 




As a professional application developer, I need to know more about 

MDBS... 

D Yes, I'm interested. Please call me. 

□ Please send me the complete MDBS Manual Set (5 Manuals + 

tutorial materials) at $85 per Set. 

Indiana residents please add $3.40 sales tax. 



Name 



Title . 



Company 
Address _ 
City 



(Please print) 



(State) 



Phone 

MAIL TO: Micro Data Base Systems, Inc. 
P.O. Box 248-B 
Lafayette, IN, 47902 



(Zip) 
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PET 
Fan cznd 
Games 

S&ieci&d (im^J Programs 
Hem J&ffrim ana 
Glmi Fish&r 



,^k 

















enagerie 

Challenge friends or outwit the 
PET™ in games of action, risk, 
and chance. Practice your cun- ° 
ning. Sharpen your strategy. 31 
games and puzzles which run on 
Commodore PET™ and CBM™ 
computers are presented along 
with complete game instructions 
and the BASIC programs needed 
to play. No knowledge of pro- 
gramming required. Includes 
games which make use of 
Commodore special graphics and 
CB2 sound capability. Perfect 
bound paperback, illustrated, 
~> pages, $10.00. 



m 



Osborne/McGraw-Hill 
630 Bancroft Way, 
Berkeley, CA 94710 

Call Toll Free: 800-227-2895 

in California (415) 548-2805 

Dept.4 

□ PET™ Fun and Games $10.00 

Name 

Address 

City/State/Zip _ _ 

Plus: □ . 75/item 4th class D $1. 50/ 
item UPS □ $2. 50/item Air Mail 

□ $10.00/item Overseas 

(California residents add applicable tax.) 

Total amount enclosed $ 



or charge my □ Visa □ Mastercharge 
Card # _ - _ 



Expiration Date 

Authorized Signature- 



• Recode — As mentioned previously, 
restructuring the program makes it 
more efficient. It also saves space. 

• Remove remarks — Remarks are 
stored as ATASCII data and merely 
take up space in the running pro- 
gram. 

• Replace a constant used three times 
or more with a variable — BASIC 
allocates 7 bytes for a constant, but 
only 1 for a variable reference. 
Therefore, 6 bytes can be saved each 
time a constant is replaced with a 
variable assigned to that constant's 
value. 

• Initialize variables with a READ 
statement — A data statement is 
stored in ATASCII code, 1 byte per 
character, whereas an assignment 
statement requires 7 bytes for one 
constant. 

• Try to convert numbers used only 



once and twice to arithmetic combi- 
nations of predefined variables — An 
example is to define Zl to equal 1 and 
Z2 to equal 2; if the number 3 is re- 
quired, replace it with the expression 
Zl + Z2. 

• Set frequently used line numbers (in 
GOSUB and GOTO) to predefined 
variables — If the line 100 is used in 50 
different places, approximately 300 
bytes can be saved by equating Z100 
to 100 and referencing Z100. 

• Keep the number of variables to a 
minimum — Each new variable entry 
requires 8 more bytes in the variable 
value table and a few bytes for its 
name. 

• Clean up the value and name 
tables — Because the variable value 
and name tables are normally saved 
with the BASIC program, variable 
entries continue to take up space even 



PET AND CBM are trademarks of Commodore 

Business Machines, Inc. 

CURSOR is a trademark of The Code Works 



OPERA TINL 


? SYSTEM POINTERS 
LOCATION 




(LOW MEMORY) 


BASIC POINTERS 


NAME 






LOCATION 


NAME 




(HEXADECIMAL) 




PAGE 
SIX 


(HEXADECIMAL) 




MEMLO 


2E7, 2E8 






^ 80 r 81 


LOMEM 




0E, OF 




BASIC 
TOKEN 
PROGRAM 


n 82 t 83 


VNTP 
VNTD 




4 84,85 




M 86,87 


VVTP 




^ 88,89 


STMTAB 

STMCUR 

STARP 

RUNSTK 

MEMTOP 

APHM 

1 




^ 8A.8R 




m 8C T 8D 




m BF 8F 


APPMHI 


4 f90,91 










[pE.OF 








FREE 

RAM 


THIS QUANTITY 
IS MEASURED 
BY FRE (0) 












: i 

i i 


MEMTOP 


2E5, 2E6 - ] 






m 2E5 1 2E6 


HIMEM 


SDLST 


230, 231 J 
















DISPLAY 










LIST 




SAVMSC 


RR t Rq 














SCREEN 










RAM 




TXTMSC 


p«, ?<J* 














TEXT 










WINDOW 




RAMTOP 


: ra "I 








RAMSIZ 


: 2E4J 




(HIGH MEMORY 


) 





Figure 2: A list of pointers used by BASIC and the Atari operating system to keep track 
of memory usage. These pointers are described in greater detail in the operating system 
section of the Atari Personal Computer System Operating System User's Manual and 
Hardware Manual. 
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SEE OUR ADS ON PAGES 284, 4 1 1 AND 443 FOR MORE EXCITING DISCOUNTS 



NEC 

Microcomputer 




O Al TC f CALL FOR 

&£\ VC! BEST PRICE 

If you're considering a computer, consider this: 

4 Mhz Z 80A Operation 

80 or 4© column modes STANDARD 
Built-in Centronics printer port 
Full ASCII keyboard with Shift lock 
Real Time Clock STANDARD 
RGB Color Output 
Mixed text and graphics 
Numeric* Keyboard STANDARD 
CP / M Compatibility 

5 programmable Function keys 

24K Microsoft NBASIC In ROM with enhanced 

color graphic commands 

The NEC PC -8001 A has all these features and much 
more. Expansibility you want, expandability you get. 
Through the use of the PC-8012A I/O unit, total system 
RAM can be extended to 1 60K. The PC-8031 Dual Disk 
Drive puts 286K of floppy disk storage at your com- 
mand. . 

The NEC PC -8001 A has so many things that are op- 
tions on other computers built right In that you may 
never have to buy another accessory! The quality that the 
NEC name has come to stand for has been built-in, too. 

Compare the competition, and then call Consumer 
Computers for the NEC PC 8001. 

NEC COMPATIBLE SOFTWARE 

CP/M Operating system with graphics control . . . CALL 
SUPERCALC Financial & Scientific Modeling (requires 

CP/M) .-. . . . CALL 

WORDSTAR Word Processing System {requires CP/M) 

, CALL 

SYSTEMS PLUS Complete Accounting System (requires 

CP/M) . . , v\ , v . . . ,.-,.*, , , . v, ... . .CALL 

MICROSOFT BASIC 80 (requires CP/M). . ^ CALL 

MICROSOFT FORTRAN- 80 (requires CP/M) CALL 

MICROSOFT COBOL 80 (requires CP/M) CALL 

SPECIAL SEC CATALOG AVAILABLE 

AATARI ? e o r « s p u"tV R s 

ZLi i —U' i AT AW 800 , 

■■~ D -- ft \ PLEASE CALL 

1\ **<*« 

— > BEST PRICE 

Atari 400 w/16K , 349 

410 Program Recorder . . » . .6$ 

810 Disk Drive . v. . . . ; . . . 44? 

825 80 col. 7x8 Dot matrix impact printer . ...... ,69$ 

822 40 cot. Quiet Thermal Printer 349 

850 Interface Module ,. 159 

Atari 16K Ram Module .............. . . . 69 

Anion Earner am 3 2K Module. . , ...... ... . . .189 

Asteroids, Missile Command and Star Raiders ... 35 ea. 
SPECIAL ATARI CATALOG AVAILABLE 



commodore 




#* Dim Business 
VDIfl Computer 

• 73 Key Typewriter Style Keyboard 

• 80 x 25 Column /Line Video Display 

• Integrated 9** Green Phosphor Monitor Standard 

• Inverse & Overstrtke Characters 

• Full Screen editing capability Built-in 

• Built-in Parallel I / O Port 

• IEEE 488 Bos interface Capability Standard! 

• 2 Cassette Ports 

• 18K ROM BASIC (Version 4.0) 

• 9 Digit Floating Point Binary Arithmetic 

• Sophisticated Disk & Tape Handling Software 

We couldn't tell you all the things the Commodore CBM 
system could do for your home or office, but think about 
hiring a secretary, an accountant, and a financial advisor 
all for the price of a Commodore CBM 8000 Computer! 
Just add the Commodore 4040 or 8050 dual floppy disk 
drive, and a printer of your choice, and you've got a fully 
integrated system, ready to bring the computer revolu- 
tion into your home or business! Start your revolution 
now at Consumer Computers. 

MASS STORAGE DISK DRIVES AVAILABLE ACCOUN- 
TING SOFTWARE AND SPECIALIZED MARKET SOFT- 
WARE TOO! 

CALL OR WRITE FOR BEST PRICES. COMPLETE CBM 
CATALOG AVAILABLE. 

H commodore 

DPT Personal 



Computer 




Kit's, 32K's, 

& 48K*s 
AVAILABLE 

CAUL FOR 
BEST PRICE 



Introducing the Commodor PET! All the things you need 
to start computing today are built right in. Things like 
18K PET BASIC, 9*' Green Phosphor Video Monitor. 74 
key professional keyboard, numeric keypad, and more. 
As if this weren't enough, the PET comes has a parallel 
I/O port that Is just waiting for a printer, and the in- 
dustry standard IEEE-488 bus for expansion 

• 40 x 25 Column /Line Video Display 

• Integrated 9" Green Phosphor Monitor Standard 

• Inverse Be Overstrike Characters 

• Full Screen editing capability Built-in 

• Built-in Parallel! O Port 

• IEEE-488 Bus Interface Capability Standard! 

• 2 Cassette Ports 

• 18K ROM BASIC (Version 4.0) 

• 9 Digit Floating Point Binary Arithmetic 

• Sophisticated Disk & Tape Handling Software 
Other PET accessories and equipment available at 
great prices. Complete Commadar catalog available. 




APPLE II PLUS 

16K's, 48K's, 64kV 

" 48K Apple with 16K RamBoard 

CALL FOR 
BEST PRICES 



DISK DRIVES 

DRIVEONtYOR 

W/CONT & DOS 3.3 

CALL FOR PRICES 



SPECIAL APPLE CATALOG AVAILABLE 




ORDER TOLL FREE 

800-854-6654 

In California and 
outside continental U.S. 

(714) 698-8088 

Telex 695-000 Beta CCMO 



Ordering information: Phone orders using VISA, MASTERCARD. 
AMERICAN EXPRESS, DINER'S CLUB, CARTE BLANCHE, bank 
wire transfer, cashier's or certified check, money order, or personal 
check (allow ten days to clear) Unless prepaid with cash, please add 
5% for shipping, handling and insurance, (minimum 5 00) Califor- 
nia residents add 6% sales tax. We accept CODs OEM's. Institutions 
and corporations please send for a written quotation. All equipment 
is subject to price change and availability without notice All equip- 
ment is new and complete with manufacturer's warranty (usually 90 
days). Showroom prices may differ from mail order prices. 



Send Orders To: 

g Mailorder 

8314 Parkway Drive 
La Mesa, Calif. 92041 
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lOtt 

Through 
Manual. Now 
Read the book 

In 14 accelerated steps, 
WordStar™ Made Easy lets you 
build word processing skills which 
are applicable to any business 
office. Legal documents, sales 
reports, business letters, manu- 
scripts—all can be generated 
quickly and easily without refer- 
ence to complicated manuals. 
Applies to any version of 
WordStar,™ including version 3.0. 

An appendix listing CP/M R 
commands and a detachable 
WordStar™ Command Sheet 
are featured for handy refer- 
ence. Spiral bound paper, 
125 pages, $7.95. 



Osborne/McGraw-Hill 
630 Bancroft Way, 
Berkeley, CA 94710 



in California (415) 548-2805 



Call Toll Free: 800-227-2895 Wl^ 

Dept.4 liflli 

□ WordStar Made Easy $7.95 
Name 

Address -________„_^^ 

City/State/Zip 

Plus: D . 75/item 4th class □ $1. 50/ 
item UPS □ $2. 50/item Air Mail 

□ $10.00/item Overseas 

(California residents add applicable tax. ) 

Total amount enclosed $ 

or charge my □ Visa □ Mastercharge 

Card # 

Expiration Date 



Authorized Signature^ 



WordStar is a trademark of MicroPro Internationa! 

Corporation. 

CP/M is a trademark of Digital Research Corp. 
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after all references to them are re- 
moved from the program. To delete 
the entries, LIST the program to disk 
or cassette, type NEW, and ENTER 
the program. (Unlike SAVE or 
CSAVE, LIST stores the program as a 
file of characters and ENTER reads 
the program in as if it had been typed 
in from the keyboard.) 

• Keep variable names as short as 
possible—Each variable name is 
stored in the name table as ATASCII 
information. The shorter the names, 
the shorter the table. 

• Replace text used repeatedly with 
strings — On screens with a lot of text, 
space can be saved by assigning a 
string to a commonly used set of 
characters. 

• Initialize strings with assignment 
statements — An assignment of a 
string with data in quotes requires 
less space than a READ statement and 
a CHR$ function. 

• Concatenate lines into multiple 
statements — Three bytes can be saved 
each time two lines are converted into 
two statements on one line. 

• Replace once-used subroutines with 
in-line code— The GOSUB and RE- 
TURN statements waste bytes if used 
only once. 

• Replace integer numeric arrays with 
strings if the data values fall between 
and 255 (or if the data can be scaled 
to that range) — Numeric array entries 
require 6 bytes each. However, each 
number can be reduced to one 
character by using the CHR$ func- 
tion; it can later be restored with the 
ASC function. 

• Replace SETCOLOR statements 
with POKE commands— This saves 8 
bytes per occurrence. 

• Use cursor-control characters rather 
than POSITION statements— The 
POSITION statement requires 15 
bytes for the x and y parameters, 
whereas the cursor-editing characters 
are 1 byte each. 

• Delete lines of code via program 
control — See the next section on ad- 
vanced programming techniques. 

• Modify the string/ array pointer to 
load predefined data — SAVE and 
CSAVE save the part of the token file 
from VNTP up to STARP. By chang- 
ing the value in STARP to point to 



the end of the data, string and array 
information can be saved. 

• Small assembly-language routines 
can be stored in USR calls — An exam- 
ple would be: 

X = USR(ADR("hhh[3LV[3]' / ),16) 

(The boxes represent inverse video 
characters.) Eight bytes are saved by 
not placing the string in a named 
string variable. 

• Chain programs — An example 
would be an initialization routine that 
is run first, then loads and runs the 
main program. 

Advanced Applications 

An understanding of the fun- 
damentals of Atari BASIC makes it 
possible to write some interesting ap- 
plications. These can be strictly 
BASIC operations, or they can also 
involve features of the operating 
system. The following paragraphs 
give examples of three such tech- 
niques. 

String initialization — The program 
in listing 1 sets all the bytes of a string 
of any length to the same value. 
BASIC copies the first byte of the 

Text continued on page 118 

Listing 1: Quick string manipulation 
using the Atari BASIC substring function. 
This program will initialize every 
character of the string A$ to the value 
'A". 

10 REM STRING INITIALIZATION 

20 DIM A$( 1000) 

30 A$(1) = "A":A$(1000) = "A" 

40 A$(2) = A$ 

Listing 2: Modification of an Atari 
BASIC program under program control. 
By using a special "forced read" mode, in- 
formation on the screen can be auto- 
matically read into BASIC without user 
intervention. In this program, this ability 
is used to delete lines 70 through 90 while 
the program is being run. 

10 REM DELETE LINE EXAMPLE 

20 GRAPHICS 0:POSITION 2,4 

30 ? 70:? 80:? 90:? "CONT" 

40 POSITION 2,0 

50 POKE 842,13:STOP 

60 POKE 842,12 

70 REM THESE LINES 

80 REM WILL BE 

90 REM DELETED 

Circle 338 on inquiry card. ^^^ 



I DIAGNOSTICS 

Diagnostics il is simply the finest set of 
system maintenance routines ever 
written for micro-computers. 
Diagnostics II locates and pinpoints 
problems by thoroughly testing the five 
areas of your system: 

•Memory 

•Terminal 

• Printer 
•CPU 

• Disk 
Also, a QUICK TEST will check the 
memory, disk drives, and CPU in less 
than 4 minutes! 



ver- 



Requires 32K CP/M 
Diagnostics II: 
Manual only: 



$100.00 
$ 15.00 



&*« 



out «f *sc«,__ 



J*es upefSo ^ " co ^P//er 

aSK "*' KMO.00 






<>i/f «f s "'see** 



~z&*~ ass 

, ^^*ions- *^ rt n 



FORTRAH T 



s or »v „ 
tAanuaW™ 



$40.00 
$35.00 
$10.00 



-n«, SSS FORTRAN compiler J Is fast, •£ JSenstons). 

iH FORTRAN alone- 

raTFOR alone: 
EoRTBAN manual only: 



$325.00 
$250.00 
$100.00 
$ 25.00 



..from Superl 

Five programs no CP/M 
should be without ! 



\*CW»«SMST-.; <*.«*£**»* 



*as»»OMviMNCMnrfwaHr«MMi.i svsrrews sesviGfs 

♦«JNG60«& AWO 0**SQWS M^SVEHCO T«AOe*A«K TACTICAL SXXtOm WU=S 



*are available for virtually all CP/M 
. Specify your system 

Available from fine dealers everywhere, 

' Hy .*m: 
SUPERSOFT, INC. 
P.O. BOX 1828 
CHAMPAIGN, IL 61820 
217359-2112 Telex: 270365 
Technical Hot Line: 217-359*2691 



DIGITAL DEVtCES 

J 34 LONDON ROAO 

SOUTMBOROUOH KENT 

TUNBRlDGE WE US 

TN4 OPL 

ENGLAND Telex, f 

Tel Tynbudge Wells tt>892} 37977*9 

Japan 

ASR CORPORATION INTERNATIONAL 

1-2-8 SMIBA OAIMON 

TOKYO 105 

JAPAN 

Te4. {03M37-39O1 Telex 242 3298 
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DISCOUNT 
LINE 

1-800-528-8960 



GUARANTEED 
LOW PRICES 






Viewpoint — $645 
ALTOS 

ACS 800Q-1 5 — $41 50 
ANADEX 

9500 — $1 225 9501 — $1 225 
ATARI 

400 1 6K — $349 800 1 6K — $740 



730 — $600 737 — $750 

DATA80UTH 

DS120 — $595 DS180 — $1269 

DIABLO 

630 — $2095 1 640 — $2575 



Scotch — $2.50 Dysan — $3.50 

r EPSON 

1X80 — $449 MX100 — $739 
HAZELTIME 
1 500 — . $995 Esprit — $675 
INTERFACES 
SSM-AIO — $1 60 CPS-CARD — $1 99 



HR64DD - 



- $31 50 



Teco-E 
Sanyc 
Amdel 



- $2875 HR64QD - 
L.OSO 

f/Card — $390/$90 
'Interface— $390/$90 
Apple DD Drive -*~$2740 
MODEMS 

HAYS-MICROMODEM — $285 

Novation-Cat — $1 55 

Penril - 300/1 200 (21 2 A) — $795 




eco-BW ■>*!■ $99 Teco Green — $1 20 

Sanyo-Green — $249 Color — $425 

k-Green — $1 59 Color — $350 

MPI 

88G — $575 99G — $675 

NEC 

7710 — $2475 7720 — $2875 






120— $729 135 — $799 



AH Major Brands — $CALL 
TELEVIDEO 

912 — $669 950 — $920 



810 — $1240 820 — $1795 
OK1DATA 

M80 — $329 SL125 — $3150 

M82A-™$469 SL250 ~ $4200 

M83A — $739 MS4 — $1099 

APPLE XTRAS 

Memory-1 6K 200ns — $1 9.95 

Game Paddle Extension — $14.95 

Protyping P.C. Board — $19.95 

CIOTM 

25CPS-P — $1320 45CPS-P — $1699 

ZENITH 

Z19 — $749 Z89 — $2095 

Arizona 1-602-246-1783 



EXP0TEK 

CORPORATION 

2231R W. Shangri La Rd. 
Phoenix, AZ 85029 



Atari BASIC Zero-Page Pointers 



Name 



Pointer 

Location 

(hex) 



LOMEM 



VNTP 



80,81 



82,83 



VNTD 



84,85 



VVTP 



86,87 



Part of Token File Pointed To 

Token output buffer— The buffer BASIC uses to tokenize 
one line of code. It is 256 bytes long and resides at the end 
of the operating system's allocated RAM. 

Variable name table — A list of all the variable names that 
have been entered in the program. They are stored as 
A T ASCII characters, each new name stored in the order 
it was entered. Three types of name entries exist: 

1. Scalar variables — MSB (most significant bit) set on 
last character in name. 

2. String variables — last character is a "$" with the MSB 
set. 

3. Array variables — last character is a "(" with the MSB 
set. 

Dummy end of the variable name table — BASIC uses this 
pointer to indicate the end of the name table. When there 
are less than 128 variables, this normally points to a dum- 
my zero byte. When 128 variables are present, this points 
to the last byte of the last variable name. 

Variable value table—This table contains current infor- 
mation on each variable. For each variable in the name 
table, 8 bytes are reserved in the value table. The infor- 
mation for each variable type is: 



Byte Number 


1 


2 


3 4 


5 6 


7 8 


Scalar 


00 


Var# 


6-byte BCD constant 


Array (explicitly 

dimensioned) 
(undimensioned) 


41 
40 


Var# 


Offset from 
STARP(8C,8D) 


first 
DIM + 1 


second 
DIM + 1 


String (explicitly 
dimensioned) 
(undimensioned) 


81 
80 


Var# 


Offset from 
STARP(8C,8D) 


Length 


DIM 



A scalar variable contains a numeric value. An exam- 
ple is X=l. The scalar is X and its value is 1, stored in 
6-byte BCD format. An array is composed of numeric 
elements stored in the string/array area and has one entry 
in the value table. A string, composed of character 
elements in the string/array area, also has one entry in 
the table. 

The first byte of each value entry indicates the type of 
variable: 00 for a scalar, 40 for an array, and 80 for a 
string. If the array or string has been dimensioned, the 
least significant bit (LSB) is set on the first byte. 

The second byte contains the variable number. The 
first variable entry is number zero. If 128 variables were 
present, the last would be hexadecimal 7F. 
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Circle 349 on inquiry card. 
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MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS-80 MODEL I OR MODEL III! 

• MORE SPEED 

10-20 times faster than Level II BASIC. 

• MORE ROOM 

Very compact compiled code plus VIRTUAL 
MEMORY makes your RAM act larger. Variable 
number of block buffers. 31-char.-unique word- 
names use only 4 bytes in header! 

• MORE INSTRUCTIONS 

Add YOUR commands to its 79-STANDARD-plus 

instruction set! 

Far more complete than most Forths: single & 

double precision, arrays, string-handling, clock, 

more. 

• MORE EASE 

Excellent full-screen Editor, structured & 

modular programming 

Word search utility 

THE NOTEPAD letter writer 

Optimized for your TRS-80 with keyboard 

repeats, upper/lower case display driver, full 

ASCII, single- & double width graphics, etc. 

• MORE POWER 

Forth operating system 

Interpreter AND compiler 

8060 Assembler 

[280 Assembler also available) 

Intermix 35* to 80-track disk drives 

Model III System can read, write & run Model I 

diskettes! 

VIRTUAL I/O for video and printer, disk and tape 

no- Megabyte hard disk available) 




FORTH 



THE PROFESSIONAL FORTH 
FOR TRS-80 

(Over 2,000 systems in use) 

MMSFORTH Disk System V2.0 (requires 1 disk drive & 
32K RAM, specify Model I or III) 129.95* 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 

MMSFORTH User Groups 

Inexpensive upgrades to latest version 

Programming staff can provide advice, modifications 

and custom programs, to fit YOUR needs. 

MMSFORTH UTILITIES DISKETTE: includes FLOATING 
POINT MATH (L.2 BASIC ROM routines plus Complex 
numbers, Rectangular-Polar coordinate conversions, 
Degrees mode, more), plus a full Forth-style 280 ASSEM- 
BLER; plus a powerful CROSS-HEFERENCER to list 
Forth words by block and line. All on one diskette 
(requires MMSFORTH V2.0, 1 drive & 32K RAM) . 139.95* 

FORTHCOM: communications package provides RS 232 
driver, dumb terminal mode, transfer of FORTH blocks, 
and host mode to operate a remote TRS-80 (requires 
MMSFORTH V2.0, 1 drive & 32K RAM) $39.95* 

THE DATAHANDLER V1.2: a very sophisticated data- 
base management system operable by non-pro- 
grammers (requires MMSFORTH V2.0. 1 drive & 32K 
RAM) $59.95* 

MMSFORTH GAMES DISKETTE: real-time graphics & 
board games w/source code. Includes BREAKFORTH, 
CRASHFORTH, CRYPTOOUOTE, FREEWAY, OTHELLO 
& TICTACFORTH (requires MMSFORTH V2.0, 1 drive & 
32K RAM) $39.95* 

Other MMSFORTH product! under development 

FORTH BOOKS AVAILABLE 

MMSFORTH USERS MANUAL - without Appendices, for 

non-owners $17,50* 

STARTING FORTH - best companion to our man- 
ual $15.95* 

THREADED INTERPRETIVE LANGUAGES advanced, 
excellent analysis of MMSFORTH like lan- 
guage $18.95* 

PROGRAM DESIGN & CONSTRUCTION - intro. to struc- 
tured programming, good for Forth $13.95* 

FORTH -79 STANDARD MANUAL official reference to 
79-STANDARO word set, etc $13.95* 

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980) - 
we stock this collector's item for Forth users and begin- 
ners $4.00* 

ORDERING INFORMATION: Software prices include 
manuals and require signing of a single system, single- 
user license. SPECIFY for Model I or Model III! Add 
$2.00 S/H plus $3.00 per MMSFORTH and $1 .00 per addi- 
tional book; Mass. orders add 5% tax. Foreign orders 
add 20%. UPS COD, VISA & M/C accepted; no unpaid 
purchase orders, please. 

Send SASE for tree MMSFORTH information 
Good dealers sought 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (B2) 

61 Lake Shore Road, Natlck. MA 01760 
(617)653-6136 



STMTAB 88,89 



STMCUR 8A,8B 



START 



8C,8D 



RUNSTK 8E,8F 



MEMTOP 90,91 



i 



In the case of the scalar variable, the third through 
eighth bytes contain the 6-byte BCD number that has cur- 
rently been assigned to it. 

For arrays and strings, the third and fourth bytes con- 
tain an offset from the start of the string/ array area 
(described below) to the beginning of the data. 

The fifth and sixth bytes of an array contain its first 
dimension. The quantity is a 16-bit integer, and its value 
is 1 greater than the limit the user entered. The seventh 
and eighth bytes are the second dimension, also a value of 
1 greater. 

The fifth and sixth bytes of a string are a 16-bit integer 
that contains its current length. The seventh and eighth 
bytes are its dimension (up to 32, 767 bytes in size) 



i 



Statement table — This block of data includes all the lines 
of code entered by the user and tokenized by BASIC. It 
also includes the immediate-mode line. The format of 
these lines is described in figure 1. 

Current statement — This pointer is used by BASIC to 
reference particular tokens within a line of the statement 
table. When BASIC is waiting for input, this pointer is set 
to the beginning of the immediate-mode line. 

String/ Array area— This block contains all the string and 
array data. String characters are stored as 1-byte 
AT ASCII entries. Therefore, a string of 20 characters will 
require 20 bytes. Arrays are stored with 6-byte BCD 
numbers for each element. A 10-element array requires 60 
bytes. 

This area is allocated and subsequently enlarged by 
each dimension statement encountered, the amount being 
equal to the size of a string dimension or six times the size 
of an array dimension. 



Run-time stack— This software stack contains GOSUB 
and FOR/ NEXT entries. The GOSUB entry consists of 4 
bytes. The first is a byte indicating GOSUB, followed 
by the 2-byte integer line number on which the call oc- 
curred. This is followed by the offset into that line so that 
the RETURN can come back and execute the next state- 
ment. 

The FOR/ NEXT entry contains 16 bytes. The first is 
the limit the counter variable can reach. The second byte 
is the step or counter increment. Each of these quantities 
is in 6-byte BCD format. The thirteenth byte is the 
counter variable number with the MSB set. The four- 
teenth and fifteenth bytes are the line number; the six- 
teenth is the line offset to the FOR statement. 

Top of application RAM — This is the end of the user pro- 
gram. Program expansion can occur from this point to 
the end of free RAM, which is defined by the start of the 
display list. The FRE function in BASIC returns the 
amount of free RAM by subtracting MEMTOP from 
HIMEM (pointed to by locations hexadecimal 2E5 and 
2E6). Note that the BASIC MEMTOP is not the same as 
the OS variable called MEMTOP. 
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COBOL the language of 

business. 

The language of Micro Focus 




Our CIS COBOL product 
family brings you the 
most successful business 
programming tool ever 
devised, COBOL, in a form 
optimized for today's most 
cost effective hardware, the 
microcomputer. Standard COBOL 
as defined by ANSI X3.23-1974. 

The reliability and performance of CIS 
COBOL are strongly emphasized by its' 
continued qualification for U.S. 
government contracts. In January 1981 
CIS COBOL entered its 2nd year of G.S.A. 
certification. 

CIS COBOL is powerful but simple to use. 
Its screenhandling, dynamic module 
loading and fast ISAM let you take full 
benefit from micro computer facilities. 

Our FORMS-2 utility is a COBOL source 
code generator to help you build 
interactive applications with ease. Using 
our unique demonstration "How to create 
a COBOL program in 20 minutes," you can 
quickly try out new application ideas. 

And if you tire developing software for 
resale, the variety of systems running CIS 
COBOL offers you a very large available 
market. 



MICRO 
FOCUS 

CIS COBOLand FORMS-2 are trademarks ofMicro Focus. 8080 isatrade- 
mark of Intel Corp, Z80 of Zilog. LSI -11 and PDP-11 of Digital Equipment 
Corp, Apple II of Apple Computer, Softcard of Microsoft Consumer 
Products, CP/M of Digital Research and UNIX of Bell Laboratories. 




CIS COBOL and 
FORMS-2 are available 
through our dealers 
and distributors for many 
8080, Z80 and LSI-11 systems 
including Apple II with Softcard 
and CP/M. 

For OEM purchase on 8086, PDP-11, 
UNIX and other order codes approach us 
direct. Our system transfer technology 
has made CIS COBOL first on a number of 
processors and enabled us to interface to 
30 different operating systems. 

For more information about CIS COBOL 
fill in the coupon below. 



To: Micro Focus Inc. 1601 Civic Center Drive, 
Santa Clara, Ca 95050, USA. 
Phone: (408) 496 0176. Telex: 278704 MFCIS UR 

Please send me 

□ A brochure on CIS COBOL 

□ A brochure on FORMS-2 
n A set of Applications Notes 

(Qry)CISCOBOLmanual(s)at$75 

(inc. p+p) for which I enclose a check 

for$ 



My chief interest is in; (please tick box) 

□ 8080 

□ 8086 

□ UNIX 

□ Apple II 

Name 

Position 

Company.... 

Address 

TelNo 



Circle 209 on inquiry card. 



BRAINS-MAINFRAMES 



SUPERBRAINS 




SUPERBRAIN QD 64K 

List $3995 only $2949 

NORTH STARS 

MINICOMPUTER 
PERFORMANCE 
GREEN PHOSPHOR 
OPTIONS: 
GRAPHICS + CP/M 
LIST $3999 

ONLY $2999 




Z-89 48K 



LIST $2895 ONLY $2099 
Z-90 64K DD 3195 ONLY $2489 

ADVANTAGE 




TJFMJTH MONITOR GREEN PHOSPHOR $118 

GREEN ^ 

TERMINALS Z-1 9 $718 

INTERTUBE III super smart$710 

EPSON 

MX70 GRAPHICS 299 

MX80 FT 598 

MX-80 474 

MX-100 749 

ANADEX9501 $1290 

NEC LETTER QUAL FRICTION & TRACTOR CALL 

ZENITH PRINTER Z-25 LIST 1595 ONLY $1256 

DIP-84 FT GRAPHICS $ 595 

STARWRITER LETTER QUAL FT $1824 
EPSON MX70 WITH GRAPHICS SALE! 

6 ONLY $ 299 

QANTEXW/BUFFER $1299 

Jll 400 LIST 399 ONLY 340 

WONDERFUL GAMES-EDUCATION 




RCA-COSMAC 



VP-711 



199 



GAMES-BASIC-PROGRAMS-MUSIC 
GUIDED SATELLITE TO SATURN 



TARBELL'S Empire I, II, & III have two 8" 
disk drives. The I is single sided, the II is double 
sided, and the Empire III has one of the floppies 
replaced by an 8-Megabyte Hard Disk. FREE BUSI- 
NESS SOFTWARE EMP 1 $4888 ONLY $3666 

CALIFORNIA COMPUTER 2210A 

$2195 ONLY $1795 Z80, 64K, I/O, DMA Disk 
controller + CP/M. 

Model 300-1A is the larger system: 2.4 Mb 8", 
Z80, 64K, and optional OASIS, CP/M, or MP/M op- 
erating system. LIST $5695 ONLY $4995 

MORROW DESIGNS Decision 1 

OPTIONAL UNIX FREE CP/M. Multi user & Multi 
processing, 4 to 6 Mhz Z80, and optional Floating 
Point Processor, or Hard Disk 26 M6. A very power- 
ful system at a saving. 
LIST $1725 ONLY $1380. 

GODBOUT COMPUPRO Big 8: 

6MHz Z80, DMA Disk Controller, 32K fast static 
RAM, Interfacer 1 I/O board, + CP/M. LIST $1995 

ONLY $1595 

Super Sixteen 8085/8088 is the fastest combo 
8-16 CPU. LIST $3495 ONLY $2795 

SYSTEMS GROUP System 2812 

runs CP/M or OASIS. Supports single user & multi- 
user & multi task. Up to 5 megabytes with 8" 
drives optional 10-megabyte hard disk. 
LIST $5035 ONLY $3775 

AMERICAN SQUARE COMPUTERS is organizing a 
World-Wide FRANCHISE of Computer Stores. Be a 
WINNER! Join our SUCCESSFUL TEAM selling 
powerful Computers. Write or Phone us. 

SEATTLE'S 16 bit COMPUTER is here! 8 MHz 
8086 CPU the fastest S-100 computer! 128K Static 
RAM, DD Disk Controller, 22-slot Main Frame, 
86-DOS #2 128K LIST $4185 

ONLY $3349 #1 As above but 64K 
LIST $3190 ONLY $2649 



WE SELL GOOD HARDWARE 



WE SELL GOOD SOFTWARE 



square 

American [||] Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 



CP/M is a registered trademark of Digital Research, Inc. 
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LOWEST PRICE - BEST QUALITY 



NORTH STAR 




North Star Horizon 2 

2-5 1 / 2 Disk Drives 
64K Double Den 
Factory assem. & tested 
Factory guaranteed 
List $4195 



only 



$2875 



POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 



FACTORY ASSEMBLED & TESTED LIST 



ONLY 



HORIZON-2 32K-DOUBLE DEN 


$3695 


$2625 


HORIZON-2-32K-QUAD DENSITY 


$3995 


$2799 


HORIZON-2-64K-QUAD 


$4495 


$3150 


HORIZON-1-64KQ-HD5 


$6695 


$4685 


HORIZON RAM ASSM 48K 


= $679 


64K = $879 


BIG SALE ON MULTI-USER TIME-SHARING 


CALL 


ENGLISH TO BASIC TRANSLATOR 




$ 99 


NORTH STAR HARD DISK 18 Mb 


$5375 


$3923 


NORTH STAR TIME SHARING MULTI-USER 


CALL 


ZBASIC 2 TO 5 TIMES FASTER! 




$350 


SECRETARY WORD PROCESSOR 




$99 


WORDSTAR WORD PROCESSOR 




$318 


FLOATING POINT BOARD 


$399 


$319 


OASIS MULTI-USER SOFTWARE 


SAVE 


CALL 


CP/M FOR N* Extra features 


$230 


$220 


MICRO MIKE SOFTWARE 


SAVE 


CALL 


ECOSOFT ACCOUNTING $355 


MICROSTAT $265 


UCSD PASCAL II.O 


$199 


$159 


EXTRA PRECISION BASIC 




$50 


NORTHWORD 


$399 


$299 


MAILMANAGER 


$299 


$224 


INFOMANAGER 


$499 


$374 


GENERAL LEDGER 


$999 


$749 


ACCOUNTS RECEIVABLE 


$599 


$449 


ACCOUNTS PAYABLE 


$599 


$449 


INVENTORY 


$999 


$749 


ORDER ENTRY 


$999 


$749 



InterSystems 

ITHACA INTERSYSTEMS 2A 




LIST 


ONLY 


$7295 


SAVE 


$6995 


CALL 


$6295 


SAVE 


$1795 


CALL 


$125 


SAVE 


$295 


CALL 


$295 


SAVE 


$295 


CALL 



Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O— with interrupts 
FDCII Disk Controller 
20 slot motherboard 



LIST $3795 ONLY $2839 

PASCAL/Z + THE FASTEST PASCAL $375 



PASCAL SYSTEM 128K 2 DRIVES 
CACHE BIOS SYSTEM 128K2 DRIVES 
CP/M SYSTEM 64K 2 DRIVES 
DPS-1 MAINFRAME WITH Z80A 
Z80 MACRO ASSEMBLER 
SPELL— PERFECT SPELLING 
COMPARE— UTILITY SOFTWARE 
INTEREDIT— TEXT EDITOR 

MORROW 8" DISK 

DISCUS 20 + CP/M® 600K ONLY $848 

DISCUS 2 + 2 + CP/M'' 1.2 MEGA B. $1099 

ADD DRIVES 2D = $599 2 + 2 = $795 

DISCUS 20-DUAL + CP/M® ONLY $1388 

FREE MICROSOFT BASIC FROM MORROW WITH 

DISCUS SYSTEM OR HARD DISK 



MORROW HARD DISK 

26,000,000 BYTES!! 

LIST $4495 ONLY $3395 

CP/M" IS INCLUDED! 



AMERICAN SQUARE COMPUTERS is organizing a 
World-Wide FRANCHISE of Computer Stores. Be a 
WINNER! Join our SUCCESSFUL TEAM selling 
powerful Computers. Write or Phone us. 




SAVE ON MEMORY AND PROGRAMS 



SYSTEMS MEMORY 64K A&T S549 
SYSTEMS MEMORY 64K BANK 684 
MICROANGELO 98S 

fTHACA MEMORY 8/16 BfT 64K 845 



CORVUS HARD DISK SAVE 

SSM VIDEO BRD VB3 4Mhz 412 

SPECTRUM COLOR ASM ' 326 

EZ-CODER English to BASIC 99 



ECOSOFT FULL ACCOUNTING 355 
CAT NOVATION MODEM 169 

MEMORY MERCHANT 16K 159 

WICAT 68000 16-BIT CALL 



Which Computers are BEST? FREE 
INSURED SHIPPING AT LOW RATES 
CALL FOR LATEST PRICES, DETAILS 
WE BEAT ADVERTISED PRICES 



FACTORY GUARANTEES SOllcltC EXPERT ADVICE 

American [jfj] Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1 105 
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CP/M Is a registered trademark of Digital Research, Inc. 



Circle 265 on inquiry card. 




Here Comes 
the Revolution 

With the price of the UNIX* system 
license cut bv 90^f . a whole new 



comes to programming. 

Now, as the feasibility of incor- 
porating UNIX" into your data man- 
agement or buying UNIX" based 
productsincreases, THE book on 
the subject has been published by 
Osborne/McGraw-Hill. 

Included are hands-on tutorials on 
the basic UNIX" system commands, 
chapters on related resources, defi- 
nitions of basic svstem concents... 



the system by potential users. $15.99, 
paperback, 496 pages. 



m 



Osborne/McGraw-Hill 

630 Bancroft Way, Berkeley, CA 94710 

Call Toll Free: 800-227-2895 

in California (415) 548-2805 

Dept.4 

D A User Guide to the UNIX® 
System $15.99 

Name 

Address 

City/State/Zip 

Plus: D . 75/item 4th class □ $1. 50/ 
item UPS □ $2. 50/item Air Mail 
D $10.00/item Overseas 
(California residents add applicable tax,) 

Total amount enclosed $ 



or charge my □ Visa □ Mastercharge 
Card # 



Expiration Date 

Authorized Signature. 



Listing 3: Quick manipulation of a graphics player within Atari BASIC. By setting a 
string variable to point to the 512-byte area reserved for a player and manipulating that 
string, a player can be moved around the screen faster than is otherwise possible in 
BASIC. This program creates a small rectangle that glides across the video screen, 
changing direction when it nears the boundary of the video display. 

100 REM PLAYER/MISSILE EXAMPLE 

110 DIM A$(512),B$(20) 

120 X = X+1:READ A:IF Ao-1 THEN B$(X,X) = CHR$(A):GOTO 120 

130 DATA 0,255, 129, 129, 129, 129, 129, 129, 129, 129,255, 0,-1 

140 REM R$ CONTAINS PATTERN FOR PLAYER SHAPED LIKE SMALL BOX 

2000 POKE 559,62:POKE 704,88 

2020 I = PEEK(106)-16:POKE 54279,1 

2030 POKE 53277, 3:POKE 710,224 

2040 VTAB = PEEK(134) + PEEK(135)*256:REM VALUE OF VVTP POINTER 

2050 ATAB = PEEK(140) + PEEK(141)*256:REM VALUE OF STARP POINTER 

2060 OFFS = I*256+1024-ATAB 

2070 HI = INT(OFFS/256):LO * OFFS - HI*256 

2090 POKE VTAB + 2,LO:POKE VTAB + 3,HI:REM A$ POINTS TO P/M AREA 

3000 Y = 60:Z = 100: V = 1 :H = 1 

4000 A$(Y,Y + ll) = B$:POKE 53248,Z:REM VERT AND HORIZ POSITION CHANGED 

4010 Y = Y + V:Z = Z + H 

4020 IF Y>213 OR Y<33 THEN V= -V 

4030 IF Z> 206 OR Z< 49 THEN H * -H 

4420 GOTO 4000 



Text continued from page 110: 

source string into the first byte of the 
destination string, then the second, 
third, and so on. By making the 
destination string the second byte of 
the source (A$(2) refers to the sub- 
string of A$ from its second through 
its last character), the same character 
can be stored throughout the entire 
string. 

Delete lines of code — By using a 
feature of the operating system, a 
program such as listing 2 can delete or 
modify lines of code within itself. The 
screen editor can be set to accept data 
from the screen without user input. 
The POKE in line 50 causes the Atari 
screen editor device to do a "forced 
read" of the information on the 
screen, while the POKE in line 60 
restores control of the computer to 
the keyboard. (For more information, 
see the section on the screen editor 
within the "I/O Subsystem" chapter 
of the Atari Personal Computer 
System Operating System Users 
Manual and Hardware Manual.) 
Thus, by first setting up the screen, 
positioning the cursor to the top, and 
then stopping the program, BASIC 
gets the commands that have been 
printed on the screen. 

Player/missile graphics with 
strings— A fast way to move 
player/missile graphics data is shown 
in listing 3. This program places a 
small box on the screen (a player) and 



causes it to bounce around the screen. 
A dimensioned string A$ has its 
string/array area offset value 
changed to point to the player/ missile 
graphics area. Writing to this string 
with an assignment statement now 
writes data into the player/missile 
area at assembly-language rates. 

In particular, the first statement in 
line 4000 moves the player image in 
string B$ up or down the vertical 
"strip" that the player occupies. The 
second statement changes the hori- 
zontal position of the "strip." When 
the box reaches the vertical limits of 
33 or 213 (line 4020) or the horizontal 
limits of 49 or 206 (line 4030), the 
direction of the box movement is 
reversed. 

Next Month 

We will next take a look at the 
sound-generating capabilities of the 
Atari 400 and 800 computers. ■ 

More detailed information on 
several of the subjects discussed here is 
contained in the Atari Personal Com- 
puter System Operating System User's 
Manual and Hardware Manual. This 
manual (part C016555) can be ordered 
for $27 plus $3 shipping and handling 
from Atari Customer Service, 1346 
Bordeaux Dr., Sunnyvale, CA 94086. 
California residents must add 6Vz% 
sales tax. 



UNIX is a trademark of Bell Laboratories 
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DOW JONES BLUE CHIP SOFTWARE 

GIVES YOU BLUE CHIP 

INVESTMENT CONTROL. 

Never before have investors had the electronic capability to track and intelligendy manage their own port- 
folios like this. Using Dow Jones' data base and exclusive portfolio management software you can store, 
modify and automatically update individual holdings on your own personal computer. 

Now you have a remarkable opportunity to use software that can ac- 
tually minimize risk and increase the chances for investment success 
— software that allows you to maintain multiple portfolios, auto- 
matically value each stock in your portfolio, obtain current quotes 
(15 to SO minutes delayed during market hours) and historical 
quotes, retrieve year-to-date figures and compare them to the 
^mmmj^^jM /^fe, stock's original worth. You'll even be able to test the market 
U m^Jm M # M w * tn hypothetical portfolios— evaluating the "what- ifs" before 

i ■ wm^k k &* vou k uv or se H- 

/ .^^^■l^^Jif ^'■m wmwk More and more investors are becoming "bullish" about the 

J M DOW JONES NEWS/RETRIEVAL® Service— relying on it 

| ^k for instant business and financial data that can save hours 

M^\ ^PI^HBW^^iP^gH^ of valuable time. You get exclusive electronic access to ar- 

ticles from The Wall Street Journal , Barron's and the world- 
wide Dow Jones News Service, in-depth background infor- 
mation on thousands of public companies, earnings- 
per-share forecasts, and much more. It's everything 
you need to better manage your business and per- 
sonal finances. 

When you make your software purchase, we'll give 

you a free Dow Jones password. . .as well as 

one hour of free introductory, non-prime 

time. And software and usage costs will be 

tax deductible in many cases (consult your 

tax advisor). 

Find out about Dow Jones' unique ability 
to help you manage your own portfolio 
like a professional, improve and 
broaden your research capa- 
bilities, spot and analyze trends. 
Visit your nearest computer 
store or call the Dow Jones 
customer service hodine. 







Call Toll Free 
800-257-5114 

(In New Jersey call 
609-452-1511) 
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incredible Advantage 

over IBM and Apple. 



The ADVANTAGE™ desktop 
computer from North Star is 
better in every category than 
either the IBM Personal 
Computer or the Apple III. 
Compare for yourself ! 

Incredible Data Storage: 

The ADVANTAGE has twice 
the diskette capacity of either 
the IBM PC or the Apple III, 
This means you have twice 
as much information at hand. 

Incredible Graphics: 

The ADVANTAGE gives you a 
higher precision display. A 
revolutionary software 
package called BUSIGRAPH™ 
is provided at no extra 
charge for preparing graphs, 
bar charts, and pie charts. 



Incredible Software: 

The ADVANTAGE Is fully. 
CP/fVP compatible, Neither 
IBM nor Apple provides this 
ability to run the broadest 
range of industry-standard 
applications/In addition, 
only North Star offers 10 
application packages for 
word processing, financial 
analysis, accounting and 
data base management. 

Incredible Convenience: 

ADVANTAGE is the only one 
of the three thafs fully- 
integrated. It fits attractively 
on your desk without the 
clumsiness of the multiple- 
enclosure, multiple-cable 
approach taken by IBM and 
Apple. 



Incredible Price: 

The ADVANTAGE from North 
Star offers you the best in 
price/performance. You get 
more data storage per dollar 
invested, more applications 
programs, more available 
languages, and more 
graphics capabilities. At an 
incredible list price of $3999. 



To find out more about our 
incredible family of desktop 
computers with graphics; call 
TOLL FREE 800-447-4700. 
(Illinois 800-322-4400, Alaska/ 
Hawaii 800-447-0890.) 
North Star Computers, Inc. 
14440 Catalina St., San Leandio, 
CA 94577 USA (415) 357-8500. 
TWX/Teiex (910) 366-7001 



North Star ADVANTAGE and BUSIGRAPH are trademarks of North Star Computers. Inc. CP/M is a registered trademark of Digital Research, Inc. 




THE INCREDIBLE ADVANTAGE COMPUTER COMPARISON CHART 






NORTH STAR ADVANTAGE 


IBM PERSONAL COMPUTER 


APPLE III 




MICROPROCESSOR^) 


2-80A Central processor 
8035 Amatory processor 


8088 processor 


6502A processor 


J-?,:-: 


Uk GRAPHICS DISPLAY RESOLUTION 


640*240p«e& 


640x200 pixels 


560x1 92 pixels 




gjjjf DUAL FLOPPY DISC CAPACITY 


72DK bytes 


320K bytes 


280K bytes 




|P CONVENIENT DESKTOP PACKAGE- 


Yes, afi mane enclosure 


No, 3 enclosures 


No, 3 enclosures 


■ i : :,:;:: : :.- 

?<?■£'* 


BUSINESS GRAPHICS 
SOFTWARE INCLUDED? 


■ ** 


No 


No 




CWM COMPATIBLE? 


Yes 


Portal 


No 


■■■■:.■ 


LANGUAGES SUPPLIED 
I BY MANUFACTURER 


Graphics BASK, PASCAL, 
(SJBOCISWTRAIIC 


BASK. PASCAL 


BASIC. PASCAL 


■M 


j APPLICATIONS S/ W PACKAGES 
1 SUPPLIED BY MANUFACTURER 


30 packages 


5 packages 


5 packages 




| SELFTEST DIAGNOSTIC 


..*« 


Yes 


No 


M- 


|| NATIONAL ON SITE SERVICE 


Yes ; 


No 


No 




| MANUFACTURER SUPPLIED PRINTERS 


Letter OBoMty/nwtrix (1 36 cobnuts) 


Matrix (80 columns) 


Letter quality/matrix (80 columns) 




1 RETAIL PRICE PER KILO- 
1 BYTE Of DISK STORAGE 


S635 


$11.17 


SI 5.57 




f 'Protessionrtconfiour(ilK>n:rxiGlHoppyD«sJts,MoiKKhron* 
1 Source: Datoquest and Manufacturer's Literature, Navemtx 


1 Display. Keyboard. CPU. 64K bytes (or minimum) RAM Memory, and Printer li 

5T1981. 
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The Input /Output Primer 

Part 1: What Is I/O? 



Steve Leibson 

Auto-trol Technology Corporation 

12500 North Washington St. 

POB 33815 

Denver, CO 80233 



A modern computer can process in- 
credible amounts of information or 
make thousands of decisions each sec- 
ond. Without communication to the 
outside world, however, the com- 
puter's work is of little use. Here's 
where input/output comes in; it links 
the computer to operators or pro- 
cesses that require its problem- 
solving powers. 

Input /Output (I/O) is the term 
used to describe communication with 
the outside world. To describe the 
various means used to effect these 
communications, I'll start with the 
core of the system, the computer 
itself, then work outward toward the 
rest of the world. 

A general-purpose computer has 
two main components: processor and 
memory. The processor, the system's 
engine, follows sequences of instruc- 
tions that cause it to process data. In- 
structions and data are stored in 
memory for the processor's use. 

Three sets of electrical lines, called 
buses, link the processor and 
memory: the address bus, the data 
bus, and the control bus. Computer 
memory is organized into thousands 
of locations, each with a unique ad- 
dress and the capability of storing one 
piece of data or one instruction in a 

This article is the first in Steve Leibson's 
six-part series, The Input /Output Primer. 
The series will explain the way in which 
computers talk with the world. Upcoming 
articles will discuss interrupts and direct 
memory access; parallel and HPIB (GPIB) 
interfaces; BCD and serial interfaces; 
character codes; interrupts, buffers, 
grounds, and signal degradation. "An I/O 
Glossary, " which follows this article, is a 
valuable reference for the entire series. 



sequence. The processor differen- 
tiates between instructions and data. 
The processor can access informa- 
tion in memory by placing the proper 
signals on the address bus. These sig- 
nals represent an address that 
specifies the memory location of in- 
terest to the processor. The processor 
must also signify whether it wishes to 
extract information from the selected 
location (to read) or to place informa- 
tion in it (to write). 



The advantage of 
memory-mapped I/O: 

existing processor 
instructions serve the 

dual purpose of 

interfacing to memory 

and to I/O devices. 

This signaling is performed on the 
control bus, which also contains sig- 
nal lines that synchronize the pro- 
cessor and memory. In read and write 
operations, information passes be- 
tween memory and processor over a 
data bus. 

Since data and instructions pass 
over the data bus, the processor must 
correctly interpret the information. 
The processor's internal timing cycles 
enable it to distinguish data from in- 
structions. To obtain its next instruc- 
tion, the processor performs an in- 
struction fetch. Then the processor 
performs operations necessary to ex- 
ecute the instruction. 

The location currently being ac- 
cessed for instructions is held in a 
register or program counter within 
the processor. The instruction ad- 



dressed by the program counter may 
cause the processor to access memory 
again, this time to obtain data or to 
place data in memory. Such opera- 
tions result from execution of 
memory reference instructions. 

We've now described all the com- 
puter operations needed to run a pro- 
gram: the computer can obtain in- 
structions from memory, access 
memory for data, process data, and 
place processed data back into 
memory. Two questions now arise: 
how do the program and data get into 
the memory, and how does the 
operator obtain the results of the pro- 
cessing? The answer: through the in- 
put/output devices. 

A complete computer system, such 
as a Hewlett-Packard desktop com- 
puter, is not composed of a processor 
and memory alone. Making a system 
requires adding peripheral devices 
such as a keyboard, display, printer, 
and magnetic tape unit. These 
peripheral devices connect the com- 
puter to the outside world. The 
keyboard, display, and printer allow 
communications with a human 
operator, while the tape storage 
device provides storage and retrieval 
of programs and data. 

How are peripheral devices con- 
nected to the processor /memory 
combination inside the computer? 
Two methods are currently in use. 
The first places these devices on the 
memory bus already discussed; 
peripheral devices thus "appear" to 
the processor as memory locations. 
The processor can send data to, or 
obtain data from, the peripherals by 
using memory-reference instructions. 
This approach is called memory- 
mapped I/O because it allocates some 
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Price 

Performance 

Reliability 




CMC IS MEETING TODAY'S 
HIGH STANDARD OF 
EXCELLENCE WITH TOSHIBA, 
CMC'S OWN SUPERFIVE AND 
SUPERTEN, 5- AND 10-MBYTE 
MICROCOMPUTERS, AND 
OTHER FINE PRODUCTS 



TOSHIBA 
DESKTOP 
COMPUTERS 



CMC International offers dealers the new Toshiba computer line, 
CP/M® -based micros with lots of flexibility... your choice of one 
or two drives, either 5 1 A or 8 inch. Toshiba computers come with 
C/PM, Microsoft Basic80 and CBasic® . We're proud to offer a 
system with day-in, day-out dependability, backed by one of the 
world's largest electronics manufacturers. And, we offer a com- 
prehensive dealer program including parts and module inventory, 
and prepaid freight for warranty repairs (if you ever need it). 



ALSO DISTRIBUTING: 






•Corvus 


•Tandon 


•Cltoh 


•NEC 


•Seagate 


•MicroPro 


•Dysan 


•MP! 


•Accounting Plus 


•Epson 


•Superbrain 


•Peachtree 


•Verbatim 


•Compustar 


•dBase II 



64k RAM, 80x24 12" green 
1*200 phosphor screen, complete with 
CP/M, MBasic80 and CBasic. 
Model 1 Model 2 

One 5 1 /4"280k Two S 1 /*" 280k 

Disk Drive Disk Drives 

List '3995 ust $ 4495 

64k RAM, 80x24 12" screen, 
T-250 complete with CP/M, MBasic80 
and CBasic. 



YOUR STOCKING DISTRIBUTOR 



A Division of Computer Marketing Corporation 



Model 3 

One 8" 1 mbyte 
Disk Drive 

List '4796 



Model 4 

Two 8" 1 mbyte 
Disk Drives 

ust $ 5695 



CMC 



EXCELLENT DEALER DISCOUNTS 

To Order Call Toll Free 

1-800-426-2963 



11058 Main, Suite 125 Bellevue, WA 98004 



PHONE (206) 453-9777 



TELEX: 152 556 SEATAC 



Circle 60 on inquiry card. 



We will meet or beat competition 
by as much as two to five percent! 

Find the lowest price that the item is 
advertised in any publication. . .send us an 
order and a check. . . WE WILL MEET OR 
BEAT THE PRICE. It's as simple as that. 

Write for details. 

Lowest prices to end-users,OEM's,dealers and system houses 



COMPUTERS WHOLESALE 

P.O. Box 144 Camillus, N.Y. 13031 (315) 472-2582 
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COMPUTERS 

m 

INTERSYSTEMS 






V 



DPS1,DPS1A, DPS2A . CALL FOR PRICES 

DYNABYTE 

List Less 20% 

ALTOS 

PLEASE CALL FOR PRICES 

SUPERBRAIN 

BylNTERTEC 




64K DD $2495 

64KQD $2949 

DSS-1GMEG $3195 

CROMEMCO 

CS1 , List $4695 OUR PRICE $3 1 95 

CS2, List $4695 OUR PRICE $3549 

ffcrnnr | data 

systems 

Z-89.... List 

$2895 

OUR PRICE 

$2139 

With CP/M 
Microsoft Basic, 
Super Calc 




TERMINALS 

m 

TeleVideo 




Televideo 910C $569 

912C $659 

920C $719 

950C $925 

925 . $719 

INTERTUBE $725 

Emulator $725 

OKIDATA 

Microline 80 $436 

Microline 83A $796 

Microline 82A $519 

Qume — SPRINT 9/35 CALL 

SPRINT9/45 . . CALL 

SOROC 

SoroclQl20 . .$679 

IQ130 $585 

IQ135 $719 

IQ135w/g $789 

IQ140 $995 

HAZELTINE 

HAZELTINE ESPRIT - SAVE 

1420 • CALL 

1500 • SAVE 

1510 CALL 

ZENITH Z19 $639 

ANADEX 

DP9500 $1290 

DP9501 $1290 

C-ITOH 

25-S $1379 

25-P $1325 

45-P $1749 

40-S $1825 



PRINTERS 



CENTRONICS 

739-1 PAR $699 

739-3 SER $799 

704-11 parallel $1509 

704-9 (RS232) $1519 

TI810 




xmmmm—ammm—m 

810 Basic $1289 

810 Full Option $1599 

820 RO Basic $1545 

820 KSR Basic $1739 

NEC — 55/7710 $2395 

55/7730 PARALLEL .... $2395 
5520 KSR $2695 

Diablo 630 RO $2049 

1640 KSR . $3495 

1640-RO $3095 

TRACTOR $249 

Paper Tiger 445G $649 

460 $775 

460G $785 

560G $1059 

Epson 80 FT $548 

MX80 .... $465 

100 MX .$745 

SERIAL INTERFACE $55 



DISK SYSTEMS 



MORROW 

Discus 2D $835 

Dual Discus 2D $1385 

Discus 2 + 2 $1199 

M-5 $1995 

M-10 $2999 

M-20 $3795 

M-26 $3349 

CORVUS 

5 mg $2999 

10 mg $4279 

20 mg $5159 

Most items in stock for immediate delivery Factory sealed canons 
wtull factory warranty NYS residents add appropriate sates fa* 
Prices do not include shipping VISA and Master Charge add 3% 
COD orders require ?b% deposit Prices subject to change without 

notl " Circle 79 on inquiry card. 
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P.O. Box 144 Camillus, N.Y. 13031 
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portion of computer memory space to 
peripheral devices. The Motorola 
6800 and 68000 microprocessors use 
memory -mapped I/O. 

The advantage of memory-mapped 
I/O is that existing processor instruc- 
tions serve the dual purpose of inter- 
facing to memory and to I/O devices. 
The disadvantage is that the full 
range of memory is not available for 
program and data storage. In other 
words, memory -mapped I/O reduces 
the computers maximum memory 
size. For 8-bit microprocessors with 
only about 64,000 possible memory 
locations, this loss of available 
memory can be a real limitation. 

The Intel 8080 and Zilog Z80 
microprocessors use a slightly dif- 
ferent scheme. I/O devices are con- 
nected to the processor by the 
memory data bus, but special I/O in- 
structions and signals on the control 
bus are used for the I/O process. Full 
memory capacity is available to the 
processor because special I/O ad- 
dressing is used . Though the I/O 
devices are on the memory bus, they 
are in I/O space rather than in 
memory space. Figure 1 illustrates 
how I/O devices are connected to 
processors on the memory bus. 

The second method of implemen- 
ting I/O in a computer is to create a 
totally new bus, the I/O bus, which 
resembles the memory bus. The I/O 
bus has an address bus (called the 
peripheral-address bus to differen- 
tiate it from the memory-address 
bus), a second set of data lines, and a 
peripheral-control bus. The signals 
on the I/O bus may or may not 
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t MEMORY BUS0 



PROCESSOR 



Figure 1: A computer system with 
memory -mapped I/O (input /output). The 
I/O interfaces communicate with the pro- 
cessor over its memory bus. As a result, 
the processor has less memory space 
available for its own use, but there's no 
need for I/O instructions in its instruction 
set. 



resemble those of the memory bus. 
This system has the advantage of full 
memory capability but pays the price 
of creating a new set of instructions, 
called I/O instructions, and a second 
bus, the I/O bus. Figure 2 shows an 
I/O bus system. 

Let's briefly discuss instructions 
before continuing. The memory- 
reference and I/O instructions belong 
to a class of instructions called pro- 
cessor or machine instructions. This 
class of instructions controls com- 
puter operations at the very lowest 
level. Each instruction can initiate 
only the simplest tasks, such as ob- 
taining one piece of information from 
memory or dispatching one character 
to a peripheral device. 

Programmers would face a tremen- 
dous task if they had to solve all 
problems by writing programs at this 
level of complexity. Therefore, the 
computer supplier usually provides a 
systems program or operating system 
which, in effect, provides a new set of 
instructions with far greater power. 
The new set of instructions is called a 
high-level language because the in- 
structions, now referred to as state- 
ments, allow programming at a much 
higher level of complexity. 

Digital Signals 

We've briefly discussed the sets of 
lines called buses and have stated that 
the processor and other systems com- 
ponents send signals along these 
buses. Buses, of course, consist of 
metallic carriers upon which voltages 
may be impressed and currents made 
to flow. 

The simplest signal that might 
travel along such a conductor is the 
presence or absence of voltage or cur- 
rent flow. This is a binary signal 
because it can assume only two 
states: present or absent. With a 
voltage-related signal, the voltage 
either is or isn't there: the voltage is 
either k volts or zero volts. Voltages 



are measured with reference to a zero 
point, usually called ground, which is 
often a heavy conductor intercon- 
necting all components in a computer 
system. 

Binary signals are the primary 
means of communication in computer 
systems because the circuitry required 
to generate and detect mere presence 
or absence of a signal is much simpler 
to construct than circuits concerned 
with "how much" signal is present. 
Simplified circuitry allows construc- 
tion of highly complex processors 
because binary circuits require much 
less space than other types. This is the 
key to construction of LSI (large-scale 
integrated) circuitry, which incor- 
porates thousands of circuits on a 
small silicon chip. 

Buses are simply sets of parallel 
conductors upon which binary sig- 
nals can be impressed. The most com- 
mon binary signal at present is the 
TTL level set. TTL (transistor- 
transistor logic) is a family of in- 
tegrated circuits which constitute the 
building blocks for many of today's 
computers. These digital circuits not 
only define presence or absence of 
signal as valid binary signals but also 
define regions of voltage for proper 
levels. Those regions are: 

High region = 2 to 5 volts 
Undefined region = 0.8 to 2 volts 
Low region = to 0.8 volts 

Voltages in the undefined region 
mean neither high nor low. 

As long as the circuits that send 
and receive signals agree on the levels 
to be used, we have a hardware sys- 
tem for transmitting signals. We will 
see that one of the tasks of I/O cir- 
cuits is to convert signal levels used 
by one portion of the system to those 
used in another. Unfortunately, not 
all peripheral devices use TTL levels. 
All the computer buses that we will 
discuss do use these levels. 



( MEMORY BUS J PROCESSOR f I/O BUS ) 
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Figure 2: A computer system with an I/O bus in addition to a memory bus. Building in 
a separate I/O bus frees all the memory-address space for the processor's own use. 
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HPUIF /^U II? 1FTHA IMI a Powerful Descendant 
InL VffllEir 1MIIH I of Proud Ancestors. 

Based on Superior 6809-Famiiy Technology, Smoke Signal's Chieftain 
Line is a Series of Computers that Now Include Formidable Hard Disk 
Systems and Multi-User, Multi-Tasking Capability! 



Chieftain's awesome array of capabilities flow directly from the advanced tech- 
nology that produced the renowned 6809 and state-of-the-art 68000 micro- 
processors. This extraordinary architecture exceeds Z-80 — CP/M based 
computers in capability, ease-of-use and reliability. 

By virtue of this rock-solid heritage. Chieftain computers are today 
used the world over in a staggering array of applications that 
demand exceptional performance. 

Amazing Versatility, Uncompromised Quality 
and Outstanding Support 

Select the Chieftain that most perfectly fits a defined environ- 
ment and budget. The series starts at S'A-inch floppy disk 
systems and proceeds through a spectrum of capabilities up 
to Winchester hard disk systems of 10- or 30-Megabyte 
capacity, and higher as technology makes available! Add 
multi-tasking power for mainframe-like performance. 

In any configuration, the Chieftain is a no-fuss, turn-key 
system that serves you more than adequately today. . . 
and easily remains a step ahead of growing require- 
ments. All are upward-compatible, with expandable 
memory. Software ranges from a complete small 
business program library to highly-specialized ap- 
plications collected through Smoke Signal's unique 
Dealer Information Exchange. 

Gold-plated connectors typify Smoke Signal's 
insistence on unquestioned reliability and long 
life. Every Chieftain computer is Endurance- 
Certified to ensure perfect operation from 
day one. 

The quality doesn't stop there. Prompt expert 
support is only as far away as the telephone. 
Every working day. 

Cost-Effectiveness is the Final. 
Convincing Fact 

A typical dealer price for a complete Chieftain 
computer system is well below $5,000 (or 
even lower, depending on quantity discount!). 
Remember, that is not for the lowest-priced 
Chieftain, and it includes terminal, printer, 
software and desk — all our usual fine quality. 
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still available. 

Please inquire. 





SMOKE SIGNAL 
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31336 Via Colinas. Westlake Village. CA 91362 
(213) 889-9340 

For dealers only, circle 327 
All other inquiries, circle 328 
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Data Representation 

After establishing signal levels, we 
must reach an agreement on what the 
various signals represent. What will 
be the digital representation of the 
character "A" or the number "123"? 
The alphabet can assume any of 26 
values. Numerals can assume an in- 
finite number of values. How can two 
levels — on and off — represent all 
these values? 

The answer is to use more than one 
signal line, thus creating a bus. If we 
use eight lines, each of which can 
assume one of two levels, then we can 
represent 2 raised to the eighth power 
or 256 values. This is sufficient to rep- 
resent all of the characters in the 
alphabet (both uppercase and lower- 
case) and the other printable char- 
acters and punctuation marks on a 
typewriter, along with a few special 
characters. 

Communication is possible with 
eight lines as long as the sender and 
receiver agree on what each of the 256 
values represents. The second task of 
I/O is to assure agreement between 
sender and receiver or at least to con- 
vert from one set of values to 
another. 

In addition, not all devices com- 
municate on the same number of 
lines. Some use a single wire (plus 
ground) and send one bit (binary 
digit) of information at a time. The 
receiver reassembles these sequential 
bits of information into a "parallel" 
representation (e.g., eight bits of data 
stored on eight parallel data lines). 
Some devices need only send 
numerals, which can be represented 
with ten values and require only four 
digital signal wires (because binary 
1010, which has four bits, is decimal 
10). Other forms of representation 
may require 16, 24, 32, or 64 lines, 
complicating interconnection. Inter- 
facing among these devices must 
somehow adapt one system of rep- 
resentation to another. 

The I/O Bus 

We've just discussed several basic 
concepts relating to computer sys- 
tems and I/O. Now we can give the 
programmer a means of questioning 
the computer and the computer a 
means of answering those questions. 



The first step is to create an I/O 
bus leading from the processor to the 
outside. As stated earlier, the I/O bus 
is a set of conductors carrying signals 
that represent the information the 
computer is trying to transmit from 
the processor to the peripheral. 

In addition, several conductors 
carry control signals that let the com- 
puter signal the recipient that the data 
on the bus is valid and should be ac- 
cepted. The recipient must have some 
signals to notify the processor of the 
recipient's readiness to accept data 
and of its operational status. Finally, 
since we want the computer to be able 
to receive and transmit data, a signal 
is needed to dictate the direction of 
the data flow on the I/O bus. 

The I/O bus shown in figure 3 has 
a number of connections. The top- 
most connection, with arrowheads at 
both ends, represents a group of 16 
data lines. This connection is the data 
bus; the arrowheads indicate that the 
data bus can carry data in either 
direction, depending on the pro- 
cessor's immediate need. Beneath the 



data lines is a single wire labeled 
"strobe." The strobe is the bus syn- 
chronizer; the computer uses the 
strobe to indicate that data is ready to 
be accepted. 

The next wire in figure 3 is labeled 
"I/O" and controls the direction of the 
data on the data bus. The I/O wire is 
the traffic cop of the I/O bus, allow- 
ing bidirectional data flow in only 
one direction at a time. The 
peripheral signals the computer on 
wires labeled "status" and "flag." 
Status is a simple signal indicating 
presence or absence of a peripheral to 
receive data. After all, a computer 
can't communicate with a device 
that's not there. 

Flag is a more complex signal. To 
understand flag, we need to study 
speed. Computer processors are very 
fast; the only moving parts inside 
them are the speedy electrons carry- 
ing digital signals. On the other hand, 
devices with which computers com- 
municate are often mechanical. Disk 
and tape mechanisms, printers, and 
plotters all have moving parts that 
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Figure 3: An I/O bus like that used by Hewlett-Packard. The bidirectional data lines 
carry information between the computer and the peripheral-device interface. The com- 
puter uses the strobe line to tell the peripheral device that data is ready to be accepted. 
The I/O line informs the peripheral of the direction of data transfer. The peripheral 
device uses the flag line to ask the computer to delay sending more data. The status line 
tells the computer whether or not the peripheral device is attached. 
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MicroPro: 

WORDSTAR 3.0 
SUPERSORT 
MAILMERGE 
DATASTAR 
SPELLSTAR 
CALCSTAR 
FdrApplei 
WORDSTAR 
SUPERSORT 
MAILMERGE 
DATASTAR 
SPELLSTAR 



299 
170. 
105. 

244. 

165 

225. 



245 

130 

85 

207 

145 



Microhouse 

MICROCOMPUTING i 

HARDWARES 

SOFTWARE = 

SUPPLIES^ 

CALL = 

DIRECTORY = 

ASSISTANCE == 

FOR OUR NEW = 

TOLL- FREE NUMBER = 



VISICALCII 

VISIDEX 

VISIFILE 

VISIPLOT 

VISITERM 

VISTTREND-VISIPLOT 
DESKTOP PLAN II 



Hayden: 

APPLESOFT COMPILER 



599. 



DIAGNOSTICS II 
DISK DOCTOR 
FORTRAN 

SSS FORTRAN with RATFOR 
TINY PASCAL 
TERM 



84. 
84. 
218. 
285 
74. 
131 



155 

159 
200 
149 AshtonTates 

128. dBASEII 

220. (With 30day return policy.) 

160 

TeleVideo Terminals: 
950 950. 

920 779. 

972 745. 

910 595 : 



167 



BASIC 80 
BASIC COMPILER 
COBOL80 
FORTRAN 
muSIMP-muMAThl 
MACRO80 

APPLESOFT COMPILER 
Formats Available: 
8 INCH, SUPERBRAIN, NORTHSTAR, 
andAPPLE 



285 
315 
568 
345 
215 
140 
150. 



C.ttoh Printers: 

PRO-WRITER PARALLEL 

PRO-WRITER SERIAL 
STAR-WRITER I PARALLEL 
STAR-WRITER /SERIAL 



Okktata: 

MICROLNE 82 A 



CMK$8Q 
1435 
1500 



535 



Z-80CARD 299. 

MICROSOFT 16K RAM 150 

MOUNTAIN COMPUTER 
MULTII/O 178 

VIDEX VDEOTERM 290. 

All Maxell and Wabashdisksin stock! 



CALL for the latest prices on all printers! 

Modems: 

HAYES MICROMODEM II 307 

HAYES SMARTMODEM 230 

NOVATION DCAT 156 : 

NOVATION AUTO-CAT 213 £ 

NOVATION APPLE-CAT 335 — 

MCFO-DUSESoftvvareSupoort: £= 

215-868-1330 = 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE 

WITHOUT NOTCE. 




Microhouse 



P.O. BOX 498- 

BETHLEHEM, PA 18016- 

215868-8219Z 



take relatively long periods of time to 
perform their assigned tasks. 

Take a printer for example. Let's 
study an interchange between a com- 
puter and a piece of paper. The com- 
puter first addresses the printer inter- 
face using the last set of wires in the 
I/O bus diagram, the peripheral- 
address lines. If there's a device at 
that address, it will respond by 
signaling the computer on the status 
line. If the response is positive, the 
computer sets the I/O line to 



"output" (direction is always from the 
processor's perspective), places data 
on the data lines, and causes the 
strobe line to indicate the data's 
availability. If the printer is working, 
it accepts and prints the data. 

A serial impact printer, much like a 
typewriter, must select the proper 
character, activate some mechanism 
to strike the paper, and then move to 
the next character position. 

These steps may take 10 milli- 
seconds (0.01 seconds) or so to per- 




PL/M SOFTWARE PORTABILITY FOR ONLY $500 

This Versatile Software Package Features 

• PIVM Optimizing Compiler 

• Relocating Cross-Assembler and Linker 

• IntePCompatible PU/M Syntax 

• ROM-able Object Code 

• Library Manager 



COMPILES UNDER ^| 


PRODUCES CODE FOR 


CP/M, COOS, IIS/1DOS ' 
TEKTRONIX DOS/50 (B550J 
TEKOOS [BOOS] A 


B08Q, 8085, Z8Q, 
' 6800, 6SOS, 
1802, 9900 



CORPORATION 



Produce Development Group 
4Q15 Hancock Street, San Diego, CA 
SSI ID. Or Call [714] S9&-PLMX 
TWX 910-335-1660 



form. That may not seem like a long 
time, but the processor takes about 
one microsecond (0.000001 seconds) 
to send the command to print. From 
the processor's perspective, the 
printer takes forever. 

Fortunately, computers are patient 
and will obey if told to wait. In our 
example, the computer will not send 
another character until the printer has 
printed the current one. The flag line 
carries the printer's signal asking the 
processor to wait. 

That completes our discussion of 
computer input/output. As we've 
seen, the computer remains firmly in 
control of the entire process. Next 
month, we'll look at those cases in 
which the I/O peripheral takes con- 
trol of the computer: interrupts and 
direct memory access. ■ 



An I/O Glossary 

Learning the terminology and 
jargon is one of the most difficult 
problems encountered when enter- 
ing a new technical field. Every 
discipline has its own unique 
vocabulary, and the world of com- 
puter input /output is no excep- 
tion. This glossary should help the 
reader who is unfamiliar with the 
computer terms in the I/O Primer, 
although the glossary is not com- 
prehensive and its definitions are 
not necessarily universal . 

accumulator: a register inside the 
computer processor that stores 
operands and receives the results 
of operations. A computer may 
have several accumulators. 
alphanumeric: representing letters 
and numbers. 

ASCII (American Standard Code 
for Information Interchange) : a 
7-bit code capable of representing 
letters, numbers, punctuation 
marks, and control codes in a form 
acceptable to machines. 
analog: varying continuously 
rather than in steps. Contrast this 
with digital. A rheostat is an 
analog device; an on-off switch is 
digital. 
analog-to-digital conversion (also 
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MOST COMPETITIVE PRICES ANYWHERE! 

SAVE ON ALL YOUR COMPUTER NEEDS WITH 

MID-AMERICA MICRO MART, INC. 




Z-89 ZENITH DATA SYSTEM 
This stand alone micro computer 
simplifies operation and installation. 
With the wide range of CP/M TM 
Software available this is the ideal 
small business computer. 
Z-80 CPU/2 Serial Ports - Built-in 
12" Terminal. 
Z-89 48K RAM/one 5" 100K Drive 

$2,140.00 
Z-90 64K RAM/one 5" 200K Drive 
$ Call $ 



• ORDER TOLL FREE 

(800) 323 5338 
In Illinois Call Collect 
(312)4985099 

• Your Order Processed 
Immediately 



m All Merchandising Includes 

Full Factory Warranty 
• Dealer Inquiries Invited 




^iftiii 



QUME SPRINT 9/35 

The QUME Sprint "9" Series Printer has broken 

the price performance barrier. 

Letter quality - KSR 35 CPS - Serial RS232 ■ 

Daisywheel. 

$1,795.00 



TELEVIDEO SYSTEM I 

The System I is the state-of-the-art, 
single user system designed for 
reliable performance. Pro- 
grammable in BASIC, COBOL, P/L 
and you will be able to transport 
your software to larger systems. 
One Televideo 910 CRT Dual 5-1/4" 
Floppy Drives 1 MG on Floppy ■ 
includes CP/M 2.2 and more!!! 

$2,995.00. 



PRINTERS 



C.R.T.S. 



ACCESSORIES 



QUME 

SPRINT "9" SERIES - Serial RS232 
9/45 ltd. 45 CPS - Word processing 
letter quality $1,995.00 
Full Panel Option $150.00 

Memory Option $150.00 

Bi-Directiona! Tractor $190.00 

NEC 

55/7710-1 R/O 55 CPS Serial $2,193.00 

55/7730-1 R/O 55 CPS Parallel $2,195.00 

55/7720-1 KSR 55 CPS Serial $2,449.00 



ANADEX 




High Resolution 


200 CPS 


DP9000 


$1,225.00 


DP9501 


$1,299.00 


OKI DATA 




MICROLINE SERIES 




80 Friction & Pin Feed 


$ Call 


82A 


$ Call 


83A 


$ Call 



VDT-100 

The brilliant CRT $1,095.00 

• Can be programmed from the key- 
board to emulate many terminals 

• Real time clock 

• Detached keyboard 

• Emulates the ADM-31, VT-52,TS-1 

• VT 100 optional 

AMPEX 
With detachable keyboard. 

• Full featured video terminal 

• Display 24 lines/25th status line 

• 2 pages display memory 

• Green screen 

Dialog 80 $949.00 

Dialog 30 $849.00 

ADDS 

• Detached keyboard 

• Programmable function keys 

• 2 postion tilt screen 
Viewpoint 



Z-19 



ZENITH 
TELEVIDEO 



910 

912C 

920 C 

950 Green Screen 



$569.00 

$749.00 

$569.00 
$659.00 
$729.00 
$949.00 



ATI Cut Sheet Feeder fits 
most printers. Feeds 8-1/2" 
x 11" paper, single sheets $1 ,195.00 

QUME Datatrack 8" drives- 
Double Sided/Double 
Density $549.00 

2 for $1,049.00 

Datatrak 5-1/4" $325.00 

2 for $599.00 

U.S. ROBOTICS Phone link 

accoustic MODEM — 300 

Baud, OrigJAns. Self-test 

RS232 - Half/Full Duplex $1 79.00 

Universal Printer Stand $99.00 

16K Memory Boards, 

fast or slow $149.00 

2 for $250.00 

Athana Diskettes Single 

Sided/Single Density • 

Box of 10 $39.00 



TO ORDER: CALL TOLL FREE (800) 323-5338 — In Illinois Call Collect (312) 498-5099. Master Charge and Visa accepted. 
Prices do not include shipping. For fast delivery send certified check, money order, or bank wire transfer. Allow 10 days for 
personal checks to clear. Prices subject to change without notice. Please call for latest prices. Prices include 2% cash dis- 
count. Illinois residents include sales tax. 



MID-AMERICA 
MICRO MART, INC 




PE2* 



Suite 304 

121 S.Wilke Road 

Arlington Heights, 



linois 60005 
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A to D, ADC, or A/D): the con- 
version of continuously varying 
phenomena (e.g., voltages) into 
discretely varying or "stepped" 
phenomena. 

APL: a high-level computer lan- 
guage considered by many to be 
the strongest language for mathe- 
matical procedures and 
algorithms. APL uses specially 
developed arithmetic operators. 
assembly language: a low-level 
computer language for implement- 
ing higher-level functions. One 
assembler statement produces one 
machine instruction. 
asynchronous device: a unit that 
operates at a speed not associated 
with any particular portion of the 
system to which it is connected; it 
therefore is not a time-critical com- 
ponent. Not to be confused with 
the asynchronous serial interfaces 
which are synchronous devices. 
asynchronous data communica- 
tions: a serial I/O protocol in 
which each byte transmitted is self- 
sufficient and bears no exact time 
relationship to preceding or suc- 
ceeding bytes. 

background program: that portion 
of the resident computer program 
that is run when the system has no 
other needs for the processor. 
Found only in multitasking 
systems. 

base: the radix or number of 
characters in a particular number 
system. The decimal number sys- 
tem is base 10, since 10 numerals (0 
through 9) are used. 
BASIC (Beginners All-purpose 
Symbolic Instruction Code): a 
high-level language that is par- 
ticularly easy to learn. Although 
this is the native language of most 
microcomputers today, there are 
many incompatible dialects. 
baud rate: term often used to mean 
bit rate or data rate, the rate in bits 
per second at which information is 
transmitted over a serial link. In 
data transmission over analog 
channels such as the phone line, 
the baud and data rates may not be 
the same. 

BCD (binary-coded decimal): a 
4-bit system of coding the 



numerals through 9. The 6 most 
significant codes of the 4-bit sys- 
tem are unused because 4 bits can 
represent 16 different numbers. 
benchmark: a test program used to 
compare a feature, usually speed, 
of two or more systems. 
bidirectional lines: lines that may 
carry information in either direc- 
tion but not in both simultane- 
ously. 

binary: the base-2 number system, 
which uses only the numerals 
and 1. 

bipolar: an integrated-circuit tech- 
nology characterized by high 
speed, medium power require- 
ments, and wide availability. 
bisync (binary synchronous): a 
synchronous, serial data-com- 
munications protocol that is byte- 
oriented. Created by IBM. 
bit (binary digit or binary integer): 
a single digit of a binary number. 
bit rate: see baud rate, 
bus (plural buses): a group of hard- 
ware signal wires used to intercon- 
nect several devices for com- 
munication. 
byte: a group of 8 bits. 
character: a pattern which is mean- 
ingful in a semantic system and 
which does not consist of smaller 
meaningful units; an "atom" of 
meaning. 

character set: a group of characters 
that, taken as a whole, can express 
all the information desired in a 
particular system. 
checksum: a quantity used in 
several error-checking schemes. 
The checksum usually follows a 
string of characters. 
chip (also integrated circuit): an 
electronic component made up of 
many basic devices, such as tran- 
sistors, all combined on a single 
piece of silicon. 

CMOS (complementary metal- 
oxide semiconductor): a logic 
family of integrated circuits 
characterized by extremely low 
power requirements, medium 
speed, wide availability, and sus- 
ceptibility to static discharge. 
clock: a periodic signal used 
throughout a system for timing 
and synchronization. 



compiler: a program that takes a 
high-level language as its input and 
produces machine code for output. 
compute-bound: adjective describ- 
ing a program that is speed-limited 
by the computations being per- 
formed rather than by the I/O tak- 
ing place. 

control character: a character that 
produces some action in a device 
other than the printing or display- 
ing of a character. A normal 
character may become a control 
character in some systems by being 
prefixed with a control character 
or characters. 

controller: the device that dictates 
the sequence of events in a system. 
control line: a signal line used to 
sequence the flow of information 
over a data link. 

CRT (cathode-ray tube): a term 
often used synonymously with 
video-display terminal, of which 
the CRT is a part; a popular 
display device used to show multi- 
ple lines of text and /or graphics. 
data bus: a set of signal wires that 
carries data or characters between 
devices in a system. 
data communications: generally 
taken to mean serial data I/O but 
may include any I/O between 
digital devices. 

data set: Bell Telephone's name for 
a modem. Used to transmit digital 
data over voice telephone lines. 
data terminal: a class of devices 
with keyboards and video 
displays, a video-display terminal. 
decimal: pertaining to the base-10 
number system. 

digital: a method of representing 
information with discrete 
numbers. 

digital-to-analog (also D to A, or 
DAC, or D/A) conversion: a tech- 
nique for converting a digital rep- 
resentation into a simulated analog 
signal. 

DMA (direct memory access): an 
I/O technique for transferring data 
between a device and memory 
without the aid of the computer 
processor. A very high-speed 
method that requires special hard- 
ware to control memory. 
DTL (diode-transistor logic): a 



132 February 1982 © BYTE Publications Inc 



How to maximize 
your Model III : 



You don't have to settle for 
standard equipment. Let MTI 
and Alpha Byte help you build 
the Model III you want. 




MTI FLOPPY DISK ADD-ON KITS 

Now you can upgrade your I6K level II Model ill to 
a full 48K Disk System the easy way with MTI's 
Double Density Disk Controller and your choice of 
Disk Drives. You can choose 40 track, Double- 
Sided 40 track or Double-Sided 80 track Drives to 
supply ^your disk storage needs. Forty Track 
Drives store I75K, Double-sided 40 Track drives 
store 350K. Four Double-Sided 80 Track Drives 
provide up to 3 MEGABYTES of On-Line storage. 

INTERNAL DISK DRIVE KITS 

The first drive kit includs one Tandon Disk Drive, 
MTI Double Density Controller, Switching power 
supply, 32K of RAM, all mounting hardware, 
cables and Detailed Installation Instructions. The 
second internal drive kit includes a second drive 
and the necessary installation hardware. 

40 TRACK DRIVE SYSTEM 
DRIVE NO 1 KIT 695.00 

DRIVE NO 2 KIT 279,00 

40 TRACK DUAL HEAD SYSTEM 

DRIVE NO. 1 779.00 

DRIVE NO 2 389.00 

80 TRACK DUAL HEAD SYSTEM 

DRIVE NO. 1 . 929.00 

DRIVE NO 2 569.00 



EXTERNAL DRIVE KITS 

Two external drives can be attached to any dual 
drive Model III Computer. 

40 TRACK EXTERNAL DRIVES 

DRIVE NO. 3 379.00 

DRIVE NO. 4 359.00 

DUAL HEAD 40 TRACK EXTERNAL DRIVES 

DRIVE NO. 3 499.00 

DRIVE NO. 4 479.00 

DUAL HEAD 80 TRACK EXTERNAL DRIVES 

DRIVE NO. 3 679.00 

DRIVE NO. 4 659,00 

FIVE MEGABYTE EXTERNAL 

WINCHESTER HARD DRIVE 2795.00 

Add the Ultimate in Fast High Capacity Disk 
Storage to any Model III Floppy Disk system. 
Reliable Winchester technology provides enough 
storage for the largest business files. Winchester 
disk drives have greatly increased data transfer 
rates and that means faster program and file 
loading. This is a complete self contained system 
that connects to a standard Model III Disk System 
in minutes without any modification to the com- 
puter. 

MODEL III DIAGNOSTIC PROGRAM 49.95 

A complete diagnostic program for the Model III. 
Tests RAM and ROM, video display and all disk 
drives. Catch problems while they're small and 
be sure that your Model III is in perfect running 
condition. 




PUTER 




• i 



MODEL 111 CP/M-80 NOW AVAILABLE! . . 849,00 
CP/M® & 80 Column Kit. 

Now you can run proven CP/M based software on 
your Model III, with standard 80-column display. 
A simple internal modification will transform your 
Model III into a NEW computer and allow you to 
run CP/M the industry-standard operating system 
and assure you of a large supply of fine software, 
includes CP/M 2.2. 

MODEL III SPEED-UP MOD 149.00 

Now you can run your Model III at 4 MEGAHERTZ, 
that's almost double the standard speed. This 
simple-to-install kit does require some soldering. 

MODEL III DISK DRIVE CLEANING KIT 24.95 

Uses soft non-abrasive cleaning material and in- 
cludes a disk head excercising program to insure 
thorough cleaning. 

DOSPLUS OPERATING SYSTEMS 
FOR THE MODEL III 

Solid BUG-FREE operating systems for the Model 
III. Supports different size drives on the same 
system and Basic Program Chaining with 
variables saved in memory. 

40 TRACK 99,00 

80 TRACK 119,00 

EXPANDED DOSPLUS 3.3.8 149.00 

Read and Write 40 Track Diskettes on an 80 Track System. 
HARD DISK DOSPLUS 299.00 

Supports the MTI 5 MEG HARD DISK 
CP/M is a reg. trademark of Digital Research. 



We built a reputation on our 
prices and your satisfaction. 

We guarantee everything for 30 days. If 
anything is wrong, return the item and we'll make 
it right. And, of course, we'll pay the shipping 
charges. 

We accept Visa and Master Card on all orders; 
COD orders, up to $300.00. 

Add $2.00 for standard UPS shipping and 
handling on orders under 50 lbs, delivered in con- 
tinental U.S. Call for shipping charges over 50 
lbs. Foreign, FPO and APO orders add 15% for 
shipping. Californians add 6% sales tax. 

Prices quoted are for stock on hand and are 
subject to change without notice. 



To order, or for information, call: 

(213)706-0333 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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CP/M 
SOFTWARE 

LARGEST SELECTION 
IN U.S.A. 



cibase r 

AshtonTate 


quickscreen" 

Fox & Geiler 


Wordstar" 

Micropro 


>595 


$ 149 


$ 299 


CB-80" 

Compiler Systems 


SUPERCALC 

Sorcim 


MICROTAX* 

Microtax Systems 


M19 


"239 


CALL 


® 
SPELLSTAR 

Micro pro 


MAILMERGE* 

Micropro 


t/maker" 

Lifeboat Assoc. 


M69 


"99 


*229 


THE LAST ONE* 

D.J. 'AVSyst. LTD. 


CALCSTAR® 

Micropro 


BASIC m 
COMPILER 

Microsoft 


*525 


$ 219 


*325 


BASIC 80 

Microsoft 


® 
SELECT 

S.I.S. 


® 
FMS-80 

Systems Plus 


'284 


$ 395 


"649 



SAVE ON HARDWARE 



TELEVIDEO910 $575.00 MICROSOFT SOFTCARD $289.00 

TELEVIDEO950 $955.00 ALTOS PRODUCTS LESS 20% 



C ITOHSTARWRITER 
C ITOHPROWRITER 
IDS560G 



$1429.00 ZENITH PRODUCTS ,.LESS20% 

$559.00 CCS. PRODUCTS - LESS 20° 

$1060.00 ARCHIVES PRODUCTS LESS 20° 

XEROX COMPUTERS LESS 15° 



CP/M is a Trademark of Digital Research 




L 



10 MAZZEO DRIVE, RANDOLPH, MA. 02368 



logic family, compatible with TTL 
and nearly extinct. 
EBCDIC (extended binary-coded 
decimal interchange code): a 

special IBM character set seldom 
used in microcomputers. 
emulator: a program or circuit that 
imitates another program or circuit 
in real time. Usually, the emulator 
provides testing and monitoring 
capabilities beyond those of the 
program or circuit being emulated. 
erasable programmable read-only 
memory (also EPROM): an in- 
tegrated circuit that can store pro- 
grams or data which can later be 
erased. Information is stored, with 
or without power, until the erase 
procedure is activated. There are 
two types of EPROM: ultraviolet- 
erasable EPROM, and electrically 
erasable programmable ROM 
(EEPROM). EPROMs are common 
in development work because they 
can be reused. 

exponent: the power of 10 of a 
number expressed in scientific 
notation. The exponent of the 
number 

1.245 X 10 15 

is 15. 

fan in: the electrical load a logic 
circuit places on a signal line. 
fan out: a measure of the drive 
capability of a logic circuit. 
firmware: a program (software) 
placed in ROM. Many microcom- 
puters have firmware operating 
systems and language interpreters. 
flag line: a signal line used in a data 
link to signal the status of a device 
connected to the data link. 
foreground job: a program that 
has the highest priority and runs 
on the computer processor 
whenever possible. Found only in 
multitasking systems. 
full duplex: (in a communication 
channel) capable of simultaneous 
transmission in both directions. 
The term is also used (incorrectly) 
to describe data terminals that do 
not "self -echo" on their screens the 
characters they send, relying in- 
stead on the remote terminal to 
echo each character sent. Contrast 




134 February 1982 © BYTE Publications Inc 



Circle 334 on inquiry card. 



I 



I JJ I MllWHmW ! JM M .^W-L^.™ 



c 



/VIICRO 



ra 



HEWLETT 
PACKARD 

HPI25 



our price $2990.00 Special Of The MontK 



BUSINESS WORLD INC. 
Information Line (213) 996-2252 
TOLL FREE MAIL ORDER LINES 

(800) 423-5886 Outside Calil 



MSL 
3750.00 




TheHP125. 
It types your letters. 
And does a lot more. 



■&*#■ 



HP DISC DRIVE 
Single Master 
Model 82902M 
Our Price 

$1099.00 ^7oi.oo 



Dual Master 
Model 82901M 

$1849.00 



MSL $1500.00 MSL $2500.00 
■>*** 651.00 



Itmi 




r SHARP 

BUSINESS 

COMPUTER 
64K 



• 5.25" diskette 



284K byte per disk drive 

* 2 disk drives per unit 

* Expandable up to 4 units 

* Including SHARP'S FDOS (Floppy 

* Disk Operating System) 

MSL OUR PRICE AJP'^ 

599500 $3995.00 ■>* 



EWLETT 
PACKARD 

HP-125 Microcomputer 
HP 85 Microcomputer 
HP-83 Microcomputer 
16K Exp-Memory Module 
Graphics Plotter 7225 
Personality Mod. For 7225 
2631B Impact/Printer/ 

Hvy Dty 

Option 020 For 263 IB 
8 Drives to Choose 

from 82902S 
9895A 8" Dual Drive 
Graphics Tablet 9111A 
HP-11C Slim-Line Advanced 
HP-12C Slim-Line Financial 
HP-41 CV New 2.2 

Bytes Mem 
HP-41 -C Calculator 
Card Reader For 41CV/C 
Printer For 41CV/C 
Optical Wand For 41 CV/C 
Quad Ram Equals 

4 Mem. Mods 
Memory Modules For 41C 
HP 97 Programme Printer 
HP 67 Programme 

Calculator 
HP-34C Programme 

Scientific 

HP-38C Prog ramble 
Bus. R/E 

HP-32E Adv. Scientific 
^HP-37E Business Mgmt. 



List 

3750.00 
3250.00 
2250.00 

295.00 
2450.00 

750.00 

3950.00 

150.00 



Our^ 
Price 

2990.00 
2475.00 
1777.00 

255.00 
2075.00 

665.00 

3250.00 
125.00 



1300.00 1125.00 

6850.00 5500.00 

2050.00 1678.00 

135.00 119.00 

150.00 12900 

325.00 250.00 

250.00 185.00 

215.00 162.00 

385.00 289.00 

125.00 97.00 

95.00 8100 

25.00 

750.00 595.00 

375.00 295.00 

150.00 117.00 

150.00 117.00 

55.00 48.00 

75.00 57.00J 



commodore 

8032-32K 80 Col Crt 
4032 32K 40 Col Crt 
4016 16K 40 Col Crt 
8050 Dual Disk 950K 
4040-Dual Disk 343K 
C2N-Cassette Drive 
4022-80 Col Printer 
8024-Mannsman Talley 
25CPS Starwriter 
CBM-IEEE Modern 
Voice Synthesizer 
VIC 20 

PET to IEEE Cable 
L IEEE to IEEE Cable 



Ust 

1495.00 

1295.00 

995.00 

1795.00 

1295.00 

95.00 

795.00 

1995.00 

1895.00 

279.00 

395.00 

299.00 

39.95 

49.95 



Price 

1097.00 

989.00 

788.00 

1344.00 

989.00 

77.00 

639.00 

1545.00 

1399.00 

225.00 

325.00 

255.00 

34.00 

39.00J 



HtEROX 

Xerox 820-1 5-1/4" Disk 
Xerox 820-2 8" Disk 
CP/M Operating System 
Word Processing Software 
Jiuper Calc 



^Jst OurPr 1 

2995.00 2399.00 
3795.00 2995.00 
200.00 169.00 
500.00 429.00 
295.00 249.00J 



ATARI 

PERSONAL 

COMPUTERS 

400 16K Bytes of Ram 
800 16K Bytes of Ram 

410 Program Recorder 
810 Disk Drive 
825 Printer (80 col 

Centronic 737) 
820 Printer (40 col 

impact) 

830 Acoustic Modem 
850 Interface Module 
Atari Visicalc 



A 

ATARI 



List 

595.00 
1080.00 

90.00 
600.00 



450.00 

200.00 
220.00 
200.00 



Our 
Price 

337.45 
739.00 
77.00 
457.00 



353.00 
155.00 
192.00 
164.00 



TEXAS INSTRUMENTS 

Tl 99/4A Console New PLo 
Improved ^ GP 

10" Color Monitor High v ^£. 
Resolution 

32K Memory Module 

Speech Synthesizer 

Disk Memory Drive 

RF Modulator 

Telephone Coupler (Modem) 

Printer (Solid State) 



List 

950.00 

399.95 
399.95 
149.95 

499.95 
49.95 
224.95 
399 95 



Our^ 
Price 

385.95 

339.95 
312.95 
127.95 
390.95 
42.50 
185.95 
315.95 



NEC STUDENT 

SYSTEM 

64K 




•NEC PC 80001 A 
♦NEC PC 8012 A 
*NEC PC 8031 A 
12" Grn. Phs. Video Monitor 



«£# 




PRINTERS 



EPSON 

MX 80 FT 
MX 80 IMPACT 
MX 70 IMPACT 
MX 100 

ANADEX 9501 
NEC 

5510 
5515 
3510 
3515 
OKIDATA 

MICROLINE80 
MICR0LJNE82 
MICROLINE 83 

PAPER TIGER 

445G with Graphics 
4606 with Graphics 
560G New full size 
DIABLO (LETTER QUALITY) 

630 R102 bi-directional 

tractors 
1 640 K 109 keyboard 

tractors 

630 RO Receive Only 
165CK 136 keyboard 
L tractors 




1,695.00 1,139.00 



2.965.00 2,350.00 



4,000 00 2,899.00 
2.710.00 2,250.00 



400000 3,100.00^ 




12" Grn. Phs KQ (15 Hz) 
12" Grn. Phs EO (18 Hz) 
12" Grn Phs (20 Hz) 
12" Colour Composite Hi Res 
Grn. Phs 12" 
NEC Grn. Phs. 12" 
Zenith 12" 
LE MONITOR 

* 9" 8&W 

* 9" Green Phs 

* 12"B&W 

* 12" Green Phs. 
" 12" Green Phs. 

* Anti Reflective Screen 
** T.V. Grade Screen 
SANYO MONITORS 

13" Color (new) 

high quality 
12" Green Phs. 
12" B & W 
15" B & W 

9" B & W The Best Seller! 

9" Green Phs. 



List 

219.00 
$249.00 
279.00 
439.00 
275.00 
225.00 
159.00 



165.00 
185.00 
209.00 
319.0C 
165.00 
179.00 
119.00 



179.00 159.00 

189.00 165.00 

209.00 185.00 

229.00 199.00 

199.00 159.00 



$550.00 
360.00 
340.00 
370.00 
235.00 
275.00 



399.00 
269.00 
239.00 
255.00 
159.00 
199.00J 




AVINGS 
ERVICE 
ELECTION 
ATISFACTION 



XEROX 820 



WORD PROCESSING SYSTEM 
(INCLUDES SOFTWARE) 

MSL SK 5 "-**" 

3495.00 



TERMINALS 

TELEVIDEO 

910 
91 2C 
920C 
^J5QC 



: 'iJjHBCr-^" 



Our 
Price 



List 

$699.00 $599.00 
950 00 699.00 
995 00 795.00 

1,195.00 949.00j 



DISKETTES sold in boxes of 10 

Our 
Price 



(Min. Purchase) $100 
DYSAN 



List 

PRICE PER DISKETTE 



104/1 5" SOFT SECTOR 
I04/1D =" DBL 

DEN.-SOFT SEC. 
3740/1 8" SOFT SECTOR 
3740/1D 8" DBL, 

DEN.-SOFT SECTOR 

MAXELL 

MD-l 5" SOFT SEC- 
TOR/DBL. DEN. 
MD-2 " SOFT 
SECTOR/DBL. SIDE. /DBL. 

DEN. 
FD-1 8" SOFT SEC./DBL. 

DEN. 

FD-1 8" SOFT SEC./DBL. 
L SIDE/DBL. DEN. 



6.00 



6.40 
7.25 



3.99 



4.60 
4.75 



5.00 3.50 




EXPANSION BOARD 

QSTAR 
16K RAM BOARD 
LIST OUR PRICE 
199.00 129.00 




SOFTWARE 

FOR APPLE II 



Language System with 

Apple Pascal 
BP! General Ledger System 

Visidex 
Visicalc 

Desktop Plan II 
Microlab Database System 
Stoneware DB Master 
Muse Supertext II 
k Softape Magic Window 




H commodore 

COLOR COMPUTER \J|C~20 




FOR COMMODORE 

Ozz-The Information Wizard 
Wordcraft 80 

Irma-lnfo Retrieval & Mgmt. Aid 
Dow Jones Portfolio Mgmt. 
Pascal Development Pkg. 
Ebs-Receivables, Inventory 
Bpi-General Ledger 
Word Pro 3-40 Column 
Word Pro 4-80 Column 
JrVord Pro 4 Plus 



Our 

List Price 

395.00 $289.00 

395.00 289.00 

495.00 3*9.00 

149.00 U9.00 

295.00 219.00 

750 00 569.00 

39500 389.00 

250 00 175.00 

375.00 259.00 

450 00 319.00 



"MODEMS 3|^jl 

NOVATION CAT MODEM^ 3 
NOVATION D-CAT 
NOVATION APPLE-CAT 
HAYES MICROMODEM 
HAYES SMARTMODEM 



List 


Price 


189.95 


140.00 


199.00 


150.00 


389.00 


329.00 


379.00 


295.00 


279.00 


239.00 



CALCULATORS 



CASK) i^Sl£!, r Ust 

HR-10 Paper Feed f:::::i 49.95 



HR 12 Paper Feed -«V.» j 54.95 
FR -100 Paper Feed ZZZZZ 79 - 95 
FR 1210 Paper Feed ■•••©] 129.95 
PQ-20 29.95 

LC-785 12.95 

LC 3165 12.95 

FX-68 Scientific 29.95 

FX 81 Scientific 19.95 

FX-3600P Scientific 39.95 

FX-602P "Computer Talk" 88 Memories Pro 
gramming Upper & Lower Case Dot 
Matrix 512 Step 129.95 

FX-702P Solves Problems with Alpha- 
Numeric Clarity, uses Basic 
Language 199.95 



Our 
Price 

39.00 
42.00 
59.00 
99.00 
23.00 
10.00 
10.00 
23.00 
17.00 
29.95 



TELE. ANSW. 
DEVICES 

PHONE MATE 

900 

905 Remote 

910 

920 

925 Remote 

930 Remote 

950 Remote 

960 Remote 




Ust 

119.95 
199.95 
159.95 
199.95 
239.95 
299.95 
339.95 
399.95 



OurPr 
86.00 
144.00 
115.00 
144.00 
173.00 
216.00 
245.00 
288.00 



^ ; 



A/IICRO B 



Telex: 182852 
Answer: MICKO TZNA 



BUSINESS WORLD 

WAREHOUSE 

gfg 18720 Oxnard, #108 . Califomia residents add 6% sates tax. 
Tarzana CA 91356 

OUTSIDE CA CALL TOLL FREE 1 (800) 423-5886 IN CA(213) 996-2252 **Add 3% Shipping & Handling - Add 

3% surcharge for credit cards. Orders 

Name (Please print) -.-..'. ■ - ■ ,-■ — . cannot be shipped unless accompanied 

_^___^_ . by payment, including shipping, handl- 

c ta *„ 2jn in 9 an ^ tax wnere applicable. 



City _ 



Qty 


Make 


Model 


Description 


Price 


Total 



















































TOTAL ORDERS 

TAX IF APPLICABLE* 

SHIPPINGS, HANDLING** 
TOTAL ENCLOSED $ 



D Certified Check or M.O. 
Bank Wire Transfer 

CREDIT CARD # _^____ 
Exp. Date 



□ Allow 2 weeks clearance for 
personal check 



VISA 



MAXELL • DYSAN • EPSON • CCS • SHARP • CASIO • HP • VERBATIM • MEMOREX • SOROC • CORVUS • PERSONAL SOFTWARE * CCS 



Circle 205 on inquiry card. 
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SOFTWARE 

DEVELOPMENT 

TOOLS FOR 

INDUSTRY 



CP/M CROSS-ASSEMBLERS 
Fast, comprehensive cross-assemblers 
to run under CP/M/ Extensive pseudo- 
ops include full listing control, nested 
conditionals, mnemonic synonyms, 
and inclusion of external source files. 
Generate object file, assembly listing, 
and symbol table from source code for 
nine popular microprocessor families. 

XASM05 6805 

XASM09 6809 

XASM18 1802 

XASM48 8048/8041 

XASM51 8051 

XASM65 6502 

XASM68 ..... 6800/6801 

XASMF8 F8/3870 

XASM400 COP400 

Assemblers . . . $200.00 each 
Manual only. . . $ 25.00 

8048 DEVELOPMENT PACKAGE 

Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the XASM48 cross- 
assembler. Then plug our EPR-48 board 
into your S-100 system to program the 
8748 EPROM version. 
8048 Development Package . . . $574.00 
EPR-48 alone $449.00 

EPROM SIMULATOR BOARD 

Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator is an S-100 
board with up to 8K of RAM. Cable with 
24-pin plug replaces 2708 or 2716 
EPROM(s) in your target system for ins- 
tant program testing 
PSB-100 EPROM Simulator . . . $445.00 

w/2K RAM 




'Trademark of Digital Research 

Circle 40 on inquiry card, 

mmmwt* 



804 SOUTH STATE ST. 
DOVER, DEL. 19901 
302-734-0151 



Visa and Mastercharge accepted. We ship 8" single- 
density and Softcard+ 5.25" diskettes. Ask us 
about other formats. OEM AND DEALER INQUIRES 
INVITED. 

+ Trademark of Microsoft 

!■— — i — Jbwa* 
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executes a high-level language. 
interrupt: a disruption in a 
process's normal flow. 
inverter: a logic element or gate 
that outputs a 1 for a input and a 
for a 1 input. Also called a NOT 
gate. 

I/O-bound: adjective describing a 
program whose speed is limited by 
the information interchange bet- 
ween devices in a system rather 
than by the computation being 
done. 

K: abbreviation for 1024, typically 
used to specify memory size be- 
cause 1024 is a power of 2. 
k: abbreviation for 1000, typically 
used to specify resistor values and 
computer prices. 

kluge: a concoction of hardware 
and software, usually extensively 
patched together and not easily 
manufactured. Most commercial 
computers have several kluges. 
latch: a logic device that transfers 
input data to output during a 
clock-signal transition and holds 
the data after the clock transition, 
regardless of whether or not the in- 
put data changes; used for 
memory. 

LCD (liquid-crystal display): a 
display device characterized by 
high visibility in high light levels 
and no visibility in darkness. 
LED (light-emitting diode): a dis- 
play characterized by high visibili- 
ty in darkness and less visibility at 
higher light levels. 
logic: a group of circuits that per- 
forms Boolean arithmetic and 
memory functions. 
logic ground: the reference level 
for all the digital signals in a 
system. Not necessarily connected 
to, or at the same potential as, the 
earth ground. 

LSI (large-scale integration): 
highly dense logic circuits on single 
chips. Microprocessors are LSI 
devices. 

machine code: the instructions 
directly executed by the processor. 
mainframe: term originating in 
large data-processing installations 
where sometimes small, remote 
processors are connected to a 
large, central 'mainframe" com- 



puter. Often used now to refer to 
the central control and interface 
unit of any computer, not in- 
cluding devices attached by exter- 
nal cabling. 

mantissa: the significant digits of a 
number expressed in scientific 
notation. The mantissa of the 
number 

1.245 X 10 15 

is 1.245. 

mass storage: a device for storing 
large amounts of data or programs 
in a readily retrievable, non- 
volatile form. 

MOS (metal-oxide semiconduc- 
tor): an integrated circuit tech- 
nology characterized by high den- 
sity, medium speed, and medium 
power consumption. Two types of 
MOS exist: NMOS and PMOS, in 
addition to the related CMOS 
technology. 
modem: see data set. 
multitasking: a mode of computer 
operation in which several pro- 
cesses seem to take place simulta- 
neously. In a multiprocessor sys- 
tem, simultaneous operation is 
truly possible. In a single-pro- 
cessor system, the processes time- 
share the processor, and, although 
they appear to be happening simul- 
taneously, they are actually occur- 
ring in a sequential manner. Multi- 
tasking operation allows a com- 
puter to make computations while 
waiting for slower I/O processes to 
take place. Also called overlap. 
negative-true logic: a logic 
system in which a low voltage 
represents a logic 1 and a higher 
voltage represents a logic 0. 
network: a term used in serial data 
communications to describe 
devices that have varying amounts 
of intelligence interconnected to 
form a large system. 
noise: in a communication system 
or circuit, a disturbance which 
conveys no information and may 
interfere with the flow of informa- 
tion or meaningful signals. 
nonvolatile: capable of retaining 
information even when a device is 
switched off; ROMs, disks, and 
tapes are nonvolatile. 




A new and powerful computer has been born.,, 
the System 83. The versatile UNIX* operating system 
pilots the System 83's raw power through a myriad of 
software such as "C", FORTRAN, PASCAL, BASIC, 
COBOL, and even Networking. Step into 
a bold new frontier with more 
power than you ever 
dreamed possible. 






FEATURES: 

□ UNIX V7 configured by UNISOFT** 

□ Full IEEE 696/S-100 Compatability 

□ MC68000 8Mhz Processor 

□ 32-Bit Data Operations with 32-Bit Internal Registers 
D 16- Bit Data Transfer Operations 

□ Memory Management Allows Concurrent Use 
of Mapped and Non-mapped Address space 

D Rugged Industrial Grade Components at all Levels 

□ 16 Mb of Main Memory Directly Addressable 

□ 7 Vectored Interrupt Levels 

D 192 Device-supplied Interrupts 

□ 256 Kb of RAM with Parity Per Board Slot 
D Up to 3.2 Mb of RAM Per Cabinet 

* UNIX is a trademark of Bell Laboratories and is supported 

on the DUAL System 83 by UNISOFT 
**UNISOFT is a trademark of UNISOFT Corporation of Berkeley, CA. 

Circle 110 on inquiry card. 




DUAL SYSTEMS CONTROL CORPORATION 

system reliability/system integrity 

720 Channing Way • Berkeley • CA 94710 • (415) 549-3854 • Telex : 172029 SPX 




nybble: half a byte or 4 bits. BCD 
data is packed into nybbles, 
object code; a program in machine 
code. The ultimate form a program 
must take to run on a processor, 
octal: a base-8 number system us- 
ing the numerals through 7. Ap- 
plied in the creation of machine- 
code programs and helpful in 
visualizing bit patterns. 
one's complement: the inversion of 
each bit of a binary number. All Is 
become Os and all Os become Is. 
one's-complement arithmetic: a 
binary arithmetic system in which 
negative numbers are created by 
inverting individual bits in the cor- 
responding positive-number rep- 
resentation. There are two Os: all 
binary Os ■(•+■ 0) and all binary Is 
(-0). 

open collector: a type of output 
structure found in certain bipolar 
logic families. The device has a 
transistor that enables it to output 
to a low -voltage level only. When 
the device is inactive, an external 



resistor holds the device's output at 
a high-voltage level. Open collec- 
tor devices are useful when several 
devices are to drive a single bus 
line (such as the IEEE-488 bus). 
operating system: the software 
that controls and coordinates all 
the hardware elements in a com- 
puter system. 

output: transfer of information 
from a computer to another 
device. 

overlap: see multitasking, 
packed data information that has 
been compressed to make optimal 
use of data storage. Four BCD 
digits may be packed in one 16-bit 
word. 

paper tape: one of the oldest, slow- 
est, and cheapest methods of stor- 
ing information in a computer sys- 
tem. Data is stored in punched- 
hole sequences on a paper tape. 
Still the only universal medium of 
interchange between computer sys- 
tems, 
parallel I/O: the fastest, simplest 



BYTEWRITER 
DAISY WHEEL PRINTER 

LETTER QUALITY PRINTER AND TYPEWRITER 

IN ONE PACKAGE 

The BYTEWRITER is a new Olivetti Praxis 30 electronic typewriter 
with a micro-processor controlled driver added internally. 




$795 

plus shipping 

Dealer 

Inquiries 

Invited 

FEATURES 

• Underlining • l o, 1 2, or 15 characters per inch software selectable • 2nd 
keyboard with foreign grammer symbols software selectable • Change- 
able type daisy wheel • Centronics-compatible parallel input operates with 
TRS-80, Apple, Osborne, IBM and others • Cartridge ribbon • Typewriter 
operation with nothing to disconnect • Service from any Olivetti dealer 

• Self test program built in. 

BYTEWRITER 

125 NORTH VIEW RD., ITHACA, N.Y. 14850 
(607) 272-1 132 

Praxis 30 is a trademark of Olivetti Corp. 

TRS-80 is a trademark of Tandy Corp. 

rytf. writer is a trademark of Williams Laboratories. 



method of interconnecting two 
devices; requires the least cir- 
cuitry. Data is transferred in bit- 
parallel format, with the width of 
the interconnect bus generally 
equal to the word size of the pro- 
cessor or the peripheral. Eight-bit 
parallel interfaces are common and 
ideal for character transmission. 
parity: an error-detection method 
used in I/O in which noise is a pos- 
sible problem. Parity is determined 
by counting the number of Is in a 
data word. If the number of Is is 
odd, the word has odd parity; if 
the number of Is is even, the word 
has even parity. 

Pascal: a computer language that is 
popular for its structure and data 
types but has relatively primitive 
I/O statements. 

peripheral: a device connected to a 
computer for providing data to, or 
accepting data from, the external 
environment. 

peripheral processor: an auxilliary 
processor used to interface to ex- 
ternal devices. Generally provided 
to increase system performance by 
allowing simultaneous computa- 
tion by the main processor and 
I/O by the peripheral processor. 
polling: a technique that discerns 
which of several devices on an I/O 
connection is trying to get the pro- 
cessor's attention. In a simple 
form, the processor may 
periodically interrogate each 
peripheral device to determine its 
status. 

positive- true logic: a logic system 
in which a logic is represented by 
a low voltage and a logic 1 by a 
higher voltage. 

priority interrupt: an interrupt 
structure in which devices with 
higher priority may interrupt the 
servicing of devices with lower 
priority. In other systems, priority 
may only be used in the arbitration 
of simultaneous interrupts, dis- 
allowing interruption of an in- 
process interrupt-service routine. 
program: a series of statements 
defining a process or procedure in 
a form that can be executed by a 
computer. 
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Price breakthrough: $499. 

For a CMOS microprocessor development system. 






Our new CDP18S693 costs less 
than any other 1802 microprocessor 
development system on the market. 
And the development system can even 
become your final target system. 

The incredibly low $499* 
price includes: 

• CDP18S601 computer Microboard. 

• ROM/audio cassette controller 
Microboard. 

• Five-card chassis and case. 

• Detachable 5-volt power supply. 

• Audio cassette tape I /O drive for 
mass storage. 

You get these capabilities: 

• Extended BASIC resident in ROM 
with full floating-point arithmetic. 

• 2K-byte monitor program with 

• U.S. optional distributor resale, single unit price. 



Add a terminal, and 
you're ready to 
develop your software. 



extensive memory manipulation. 

• RS232C or 20 mA terminal interface, 
up to 1200 baud. 

Or, for $799* you can get the 
CDP18S694. It has all the capabil- 
ity of the 693, plus: 

• ROM-based 1802 Assembler/ Editor. 

• PROM Programmer board. 

• A second cassette tape I /O drive. 

System expansion: 

• Expand your Microboard system 
capability, choosing from over 40 
expansion boards and hardware 
accessories. 

• Memory expandable to full 65K bytes. 

• Virtually unlimited I/O expansion 
capability using any combination of 
analog and digital I/O boards. 



• Run-time BASIC 3 firmware for final 
system configuration. 
Develop software for any 
1802-based component design, 

or for any Microboard system in BASIC 
or assembly language. 

At these prices you can't afford not 
to get into CMOS. 

For more information, contact any 
RCA Solid State sales office, sales 
representative or distributor. 

Or contact RCA Solid State 
headquarters in Somervilie, N.J. 
Brussels, Belgium. Sao Paulo, Brazil. 
Hong Kong. 

Or call Microsystems 
Marketing toll-free (800) 526-3862. 

Circle 415 on inquiry card. 



System is expandable, 
using any of our CMOS Microboards. 
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MICROBOARD 

Computer Development System 
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Another reason to 
switch to CMOS. 



Circle 24 on inquiry card. 

A0C4C9D3CBA0D5D4C9CCC9D4D9A0A4B580A0 

AG A0 

g Disk Utility g 



D3 for Apple DOS 3.3 ds 

D4 rr CB 

" LOST PROGRAM " 
RECOVERY 



D2 
C5 
AG 
C4 
C5 
CC 
C5 
D4 



If you haven't 



C4 
C9 
D3 
DO 
CC 
CI 
D9 

C5 written over that A 6 

c* program accidental- ^ 

C6 ly deleted, this ci 

^ software can re- ^ 

cs cover it for you. cs 

D3 AG 

AG D5 

ag Also, it can D4 

AG - _■- i C9 

A jj reorganize your disk cc 
cs and inform you of 
a the remaining 
to space available. 

CE 

C5 

ci you to patch any 
C4 sector: display in 
af Hex and ASCII on 
D2 standard Apple 

ao screen. 

W 

a 

™ Menu driven and 

C3 , 7. D9 

cs easy for the novice ag 

Jf while still efficient g 

ce for the professional. D3 

^ Compatible with g 

C4 M & R Superterm. D2 

C9 AG 

D3 C3 

CB For more information or CF 

D 3 to place your order call: ^ 

§ (208)263-1213 j; 

D4 AG 



And, it allows 



D2 Cost: $50 



C9 
D4 
D9 
AG 
CD 
CI 
CE 
D5 
C6 
CI 
C3 
D4 
D5 
D2 
C5 
C4 
AG 



AG 
AG 



A0 We pay first class postage and C1 

A ? insurance. You may use VISA or *g 

A0 MasterCard. ^ F 

C9 TO ORDER: Send us your D4 

D3 check, money order or credit card D7 

CB number and expiration date. Cl 

£? Certified checks avoid clearance ?2 

£ ANSWER Corporation ? 4 F 

D5 502 A North Second Ave. CF 

D 3 Sandpoint, Idaho 83864 CC 

AG AG 
A0A0C2D9A0CACSD2D2D9A0D4C9C6C6D4A0A0 
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programmable read-only memory 
(PROM): a logic circuit that may 
be programmed once in a PROM 
programmer; stores data and /or 
instructions that are unlikely to 
need change . Also comes in 
erasable models (EPROMs). 
protocol: a set of conventions for 
transfer of information between 
devices. The simplest protocols 
define only the hardware config- 
uration. More complex protocols 
define timings, data formats, 
error-detection and correction 
techniques, and software struc- 
tures for running the interface. The 
most powerful protocols define 
each level of the transfer process as 
a layer separate from the rest, so 
that some layers, such as the inter- 
connecting hardware, may be 
changed without affecting the 
other layers. 

queue: a list of processes to be ex- 
ecuted in sequential order or of in- 
formation blocks to be processed 
in sequential order. 
random-access memory (also 
RAM): read/write memory in 
which the time needed to write in 
or read out data is independent of 
the data's location, usually refers 
to volatile semiconductor 
memory. 

read-only memory (also ROM): 
memory devices in which the 
memory locations are set to fixed 
patterns when the device is manu- 
factured. Used for invariant pro- 
grams and data. 

read /write memory: memory that 
can store information on a tem- 
porary basis. Usually, the informa- 
tion disappears when the power is 
turned off . 

real-time clock: a device that con- 
tinually measures time in a com- 
puter system without respect to 
what tasks the computer is perfor- 
ming. 

real-time operation: computing at 
a speed sufficient to perform the 
required tasks during a related 
physical process so that results of 
the computations can help control 
the process. A program that closes 
the flood gates after the town is 



under water is not running in real 
time. 

register: a device used for tem- 
porarily holding a piece of infor- 
mation to be processed or trans- 
ferred. 

schematic: a drawing that shows 
the interconnections of circuitry to 
form a device. Generally needed 
when interfacing two devices that 
are not plug-to-plug compatible 
and sometimes when interfacing 
those that are. 

SDLC (synchronous data-link con- 
trol): a protocol specifying a 
layered, bit-oriented approach to 
serial data communications. 
serial I/O: a type of interconnec- 
tion in which information is 
transferred one bit at a time. The 
most common serial I/O hardware 
schemes are the RS-232 standard 
and the 20-mA current loop. Both 
are pseudo-standards because most 
devices using them work similarly 
but are not plug-to-plug compati- 
ble. 

simplex: a unidirectional imple- 
mentation of an I/O protocol. 
simulator: a circuit or program 
that imitates another circuit or 
program but not at the same speed. 
software buffer: a location or set of 
locations in memory given a name 
by the resident program and used 
to hold information until needed. 
software driver: a program or 
routine that transmits information 
to a device by using a device- 
dependent protocol. 
software interrupt: interruption of 
a user-level program in response to 
the acknowledgment of a hard- 
ware interrupt by the operating 
system. In high-level language pro- 
grams, software interrupts can 
safely occur only at the end of a 
program line. 

status: information about 
device's current state. 
status line: a simple method of rep 
resenting some state of a device in 
an interconnection scheme. 
string: a set of characters ordered 
in some manner. 

strobe: a control signal for infor- 
mation transfers at the hardware 
level. 
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Look What Apparat has 
for your IBM Personal Computer 




.WW', 






our initial line ^ ^ 

of add-on 

boards for your IBM Personal Computer. 

We are committed to further product 

introductions to enable you to build on 

your new IBM system. 

Add functionality and Capability with 

These New P.C. Boards 

Apparat has the following products 

available for delivery in the first quarter 

1982: 

Prom Blaster will program most IK to 4K 

byte EPROMS of 25XX and 27XX single or 

multivoltage type. Complete with 

personality modules and read/write 

software. Priced at $149.00. 

Clock Calendar features seconds, 

minutes, hours, day of week, date, 



month and year. Backup battery 

leap year and crystal time 

base. Priced at $129.00. 

Protype Card 3.5 by 8 inches 

wirewrap area holds over 

150-14 Pin Dips. Priced at 

$29.95. 

RGB Color Monitors choose 

from NEC, AMDEK and TECO CRTs. 

Priced at $1,095.00 for the NEC and 

$999.00 for AMDEK. TECO available in 

April 1982. 

More Products Coming Soon 

Apparat has more products for your IBM 

system in production and ready for 

introduction in the second quarter 1982: 

3rd and 4th add-on disk drives 

expansion cabinet houses up to two IBM 

compatible drives. Priced at $499.00 for 

cabinet and one 160K drive, two drives at 






parallel printer, 
ASYNC 
communication 
(RS-232), and clock 
calendar multipurpose 
adapter. 
64K byte hardware 
print-spooler — (with parallel printer 
adapter) buffers 13 minutes offprint 
output (at 80 characters/second). 
300 Baud Modem Card with ASYNC serial 
adapter. 

Apparat will continue developing add-on 
products to support your IBM Personal 
Computer. Call today to find out more 
information about the above products or 
to order yours. Dealer inquiries welcome. 



(303) 741-1778 



IBM Personal Computer is a trademark of IBM. 




Apparat, Inc. 



440 1 So. Tamarac Parkway, Denver, CO 80237 (303) 74 1 - 1 778 

t3/Y GO//YG SUPPORT FOR MICROCOMPUTERS' 



synchronous data communication: 

a serial I/O protocol in which the 
transmitter and receiver are syn- 
chronized to a common clock sig- 
nal. 

synchronous device: a device that 
transfers information at its own 
rate; not at the convenience of any 
other interconnected device. Syn- 
chronous devices, such as disks, 
must be serviced when they re- 
quest service, or data is usually 
lost. 



synchronous transfer: an I/O 

transfer that takes place in a cer- 
tain amount of time without 
regard to feedback from the receiv- 
ing device. The receiver must 
always be faster than the transmit- 
ter for such transfers to work pro- 
perly, 

threshold: the point of transition 
between two logic states. For ex- 
ample, 4.5 V might be a threshold 
for low /high transitions. 
transceiver: a circuit or device 



THE NEW OMR 500 
SEES THE 



An Optical 

Version 

of our MR 500 

Makes it Even 

Easier to Enter 

Data into Your 

Microcomputer 



Now you can read punched holes, 
pre prin t e d data, or pencil marks on 
standard OMR cards. All with the 
incredibly compact OMR 500 op- 
tical card reader. 

Using state-of-the-art fiber optics 
to "read" each card, a single long- 
lasting bulb does the job. Reliably 
and accurately. 



The OMR 500 is a low-cost alter- 
nate to keyboard data entry. And 
at less than 1/2 second per hand- 
fed card, you won't be sacrificing 
speed. 

Compact and lightweight, our 
new optic reader is a mere 4-lb, 
4-V2 inch cube. Automatic turn-on 
is standard. 



The reader is available with in- 




telligent interfaces to Apple, 
TRS-80, PET and Atari that 
simplify user software re- 
quirements. Also available are 
RS-232 and S100 interfaces. 



At $1095, including the intelligent 
interface, the OMR 500 truly adds 
an affordable new dimension to 
card reader flexibility. Its uses are 
virtually unlimited. Small 
business, the entire educational 
field, personal computers — 
wherever data entry is required. 

And remember, we still offer the 
industry's largest selection of card 
readers. So whatever your needs, 
we've got the right card reader 
for you. 

Write or phone for complete 
details. Better yet, put in your 
order today. 




IkcHATSWORTH DATA 

10 Lassen Street Chatsworth, California 91311 Phone: (213) 341-9200 
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capable of transmitting and receiv- 
ing. 
transistor-transistor logic (TTL): a 

logic family characterized by high 
speeds, medium power require- 
ments, and wide use. 
Instate (or three-state; Tristate is 
a trademark of National Semicon- 
ductor Corporation): an output 
configuration, found in several 
logic families, capable of assuming 
three states: logic high, logic low, 
and high-impedance. Useful for in- 
terconnecting many devices on the 
same set of wires in such a way 
that only one device at a time con- 
trols the levels on the lines while 
the other devices are in the high- 
impedance state. 

two's complement: a one's com- 
plement to which 1 is added. 
universal asynchronous receiver/ 
transmitter (UART): a logic device 
used to convert from parallel to 
serial and serial to parallel in the 
asynchronous serial data com- 
munications format. 
universal synchronous /asynchro- 
nous receiver/transmitter 
(US ART): a UART with additional 
capability for synchronous serial 
data communications. 
vectored interrupt: an interrupt 
scheme in which each interrupting 
device causes the operating system 
to branch to a different interrupt 
routine, thus saving the time other- 
wise required for a poll to deter- 
mine the interrupting device's iden- 
tity. The Zilog Z80 has an advanc- 
ed vectored-interrupt scheme. 
voice channel: a transmission 
channel originally designed for 
voice transmission, such as the 
telephone line. Modems can 
transmit digital information over 
these channels for long-distance 
data communications. 
word: the smallest unit of informa- 
tion that may be handled conve- 
niently ('addressed'') by a com- 
puter. Most microprocessors use 
8-bit words called bytes. Some of 
the latest microprocessors, how- 
ever, use 16-bit words. Usually, 
the larger the word size, the faster 
data may be processed.* 
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CUSTOM PROGRAMMIN 



CONFUSED? 



Are You confused from the many new software 
products becoming available? 

Are you searching for the answer to your 
software problems? 



Now your search has ended! You've discovered 
CONQUEST- A fully relational database 
system which allows for the generation of 
complete multifile turn-key applications. 

This one easy-to-use tool will enable you to solve 
a myriad of business, professional, and personal 
information management problems at a fraction 
of the cost of custom programming. 
Ask for a demonstration of CONQUEST 
at your local computer store. 



Available now for 
Apple II 
Corvus 
Compatible 

= 5j & — UNITED 
S == =T~ SOFTWARE 
OF 




*Conquest formerly Request 



750 3RD Avenue, 
New York NY 10017 



AMERICA (212)682-0347 Telex 640055 



FIT — A Federal Income Tax 
Program in UCSD Pascal 



Edward Heyman 

300 Center Hill Rd. 

Centreville, DE 19807 



Does Uncle Sam withhold too much from your 
paychecks all year and then send you a refund without 
paying you interest on the excess amount withheld? Do 
you miss deductions when you make out your tax forms 
because you forget some items or fail to keep records in a 
way that makes deductions easy to find? Do you miss 
other tax breaks by choosing investment strategies 
without analyzing the tax consequences? 

If you have access to a computer that runs UCSD 
Pascal, FIT, my federal income tax program, can help 
you with these problems. First, FIT will estimate your 
correct tax during the year. This will enable you to adjust 
the amount of withholding in order to increase your take- 
home pay, minimize your refund, and earn interest on in- 
come that Uncle Sam would routinely withhold. If in- 
terest rates are 15 percent, your loss during the year from 
excess withholding is about (.15) X (9/12) X (REFUND). A 
$1000 refund means you lose $112.50 in interest— almost 
enough for a new board, a modem, or some useful soft- 
ware. 

FIT also provides a convenient way to collect tax data 
as they arise. With April 15 swiftly approaching, you 
won't have to spend hours searching for and organizing 
data. Also, since FIT makes calculating your taxes ear.y, 
you can use it to see how different kinds of investments 
would affect your obligations to Uncle Sam. 

What FIT Does 

FIT lets you enter tax data for all the lines on form 1040 
and Schedules A and B. (Schedule A is for itemized 
deductions; Schedule B for dividends and interest in- 
come.) At your option, you can enter data sequentially 

BYTE has made no independent evaluation of the accounting 
sufficiency of FIT. We also note that future changes in the tax 
laws should be reviewed for changed data and computational 
requirements. 



without entering the line numbers, or you can type a line 
number to enter data for a single line or to correct an en- 
try. FIT permits multiple entries for each line. That saves 
you the trouble of adding totals for each line before enter- 
ing data. For joint returns, FIT lets you assign a data en- 
try to either the husband or wife. 

FIT then processes the data, consolidating Schedules A 
and B in form 1040, making all adjustments, and 
calculating the tax according to your filing status and 
number of dependents. FIT makes calculations for in- 
dividuals, married persons filing separately, or married 
persons filing jointly. 

FIT displays data on either the console or the printer. 
The program stores data in disk files for retrieval. It will 
also store multiple files under different names so that you 
can save tax data for different years, taxpayers, or 
scenarios. The ability to store multiple files is what makes 
FIT a good tool for analyzing the tax consequences of dif- 
ferent investment strategies. 

How to Use FIT 

FIT starts by displaying the following prompt: 

FIT COMMAND- > P)rint E)dit Calculate R)ead 
W)rite Q)uit 

The ")" indicates that the preceding letter is typed to in- 
voke the desired command. Unless you are using the pro- 
gram with data previously stored in a disk file, you 
should begin with the Edit command. Just type E. 

Editing 

Typing E after the main prompt brings the editing 
prompt: 

EDIT COMMAND- > A)sched A B)sched B Z)Form 
1040 F)Filing Status Q)Quit 
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Before you 
C.ITOH, see us. 



When you see us we'll tell you about the line of quality printers available from C.ltoh, one of the 
largest manufacturers of computer peripherals in the world. C.ltoh has a printer to fit your needs. 



C.ITOH STARWRITER 

C.ltoh's line of letter-quality 
Daisy Wheel Printers offers an 
unmatched combination of 
price and performance. Since 
the Starwriter is available in two 
versions — the 25 cps Starwriter 
I and the 45 cps Starwriter II — 
you don't have to buy more 
printer than you need. If you 
don't need high print speed, the 
Starwriter I offers you more for 
your printer dollar. The Star- 
writer prints up to 136 columns 
of sharp letter-quality printing 
using cloth or film ribbons; its 
Automatic Bi-Directional prin- 
ting mode assures the highest 
possible throughput. 

The Starwriter uses industry- 
standard 96-character print 
wheels and ribbons, so there are 
no supply problems to worry 
about. Plug compatible with all 
major daisy wheel printers, it re- 
quires no changes in software 
or hardware and is available 
with a Centronics Parallel or RS 
232C Serial interface. Optional 
Accessories: Bi-Directional trac- 
tor, Single Sheet Feeder. 

The Starwriter is backed by 
C.ltoh's one-year warranty (90 
days parts and labor, 9 suc- 
ceeding months parts). 

STARWRITER I Parallel 25 cps. .1440.00 

STARWRITER I Serial 25 cps 1540.00 

STARWRITER II Parallel 45 cps. 1770.00 
STARWRITER II Serial 40 cps. . .1795.00 

Bi-Directional Tractor 239.00 

Single Sheet Feeder 1395.00 

Circle 15 on inquiry card. 



CJTOH PRO/WRITER 

The C.ltoh Pro/Writer offers professional quality at a very low price. 
Compare the advanced features that are standard on the Pro/Writer 
with what other printers in its price range offer, and you'll find that 
none offer so much value for the money; you won't have to buy 'op- 
tions' to get the performance you want. The Pro/Writer uses the 
latest in dot-matrix printing technology to provide a productive, 
cost-effective solution to all your printer needs. 

Some of the Pro/Writer's Advanced Features: 



N x 9 MATRIX 

BI-DIRECTIONAL PRINTING 
PROPORTIONAL SPACING 
DOT ADDRESSABLE GRAPHICS 
SPECIAL GRAPHICS CHARACTERS 
ENHANCED PRINTING 
FRICTION & TRACTOR FEED 



100 CPS PRINT SPEED 

LOGIC SEEKING 

PICAS (10 PITCH) & ELITE (12 PITCH) 

5 ALPHABETS 

8 TOTAL CHARACTER FONTS 

DOUBLE-WIDTH PRINTING 

OPTIONAL RS 232C W/ X-ON & X-OFF 



PRO/WRITER Centronics Parallel 549 00 

PRO/WRITER RS 232C Serial , , 599.00 



We built a reputation on our 
prices and your satisfaction. 

We guarantee everything for 30 days. If 
anything is wrong, return the item and we'll make 
it right. And, of course, we'll pay the shipping 
charges. 

We accept Visa and Master Card on all orders; 
COD orders, up to $300.00. 

Add $2.00 for standard UPS shipping and 
handling on orders under 50 lbs. delivered in con- 
tinental U.S. Call for shipping charges over 50 
lbs. Foreign, FP0 and AP0 orders, add 15% for 
shipping. Californiana add 6% sales tax. 

Prices quoted are for stock on hand and are 
subject to change without notice. 

To order, or for information, call: 

(213)706-0333 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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Listing 1: Sample data for line 8 of form 1040 as produced by FIT, a federal income tax program. The line at the top presents options 
to the user. Pressing < ESC> accepts the data, pressing control D deletes them, and pressing N, A, or W permits change of the name, 
amount, or assignment (to husband or wife). 



COMMAND — > <ESC> to continue 



v D)t>lete 



Dh&n&e 



•> N)3me A) mount W)hose 



LINE NUMBER 8 

GF INDUST 

HUSBAND 

AMOUNT 24590.00 



WAGESfSALARIEStETC 



To enter the taxpayer's name, the tax year, the filing 
status, and the number of dependents, type F. After you 
complete the entries under filing status, the EDIT COM- 
MAND prompt line reappears. Choosing A, B, or Z 
brings the prompt: 

EDIT COMMAND- > Sequentially Individual lines 
Q)uit 

Sequential editing lets you enter data for one line at a 
time, skipping the lines that represent calculations based 
on data from other lines. FIT automatically fills in the 
calculated values later. If you choose I for editing in- 
dividual lines, this prompt appears: 

ENTER LINE NUMBER TO BE CHANGED 0) for help 

Entering causes the display of a list of the names and 
numbers of the lines on the form you are using. When 
you enter a line number, FIT displays each current entry 
for that line. You will see the prompt: 

COMMAND-- > ESC to continue A D)elete Change— 
N)ame A)mount W)hose 

The screen also shows: 

• the number and description of the line 

• the name of the previous entry 

• to whom the entry was assigned (husband or wife) 

• the amount 

You can accept the entry by pressing ESCAPE, delete the 
entry by pressing control D, or change the name, 
amount, or assignment of the entry by pressing N, A, or 
W. If the filing status is other than married, FIT won't 
show assignment of the item to husband or wife. Listing 1 
shows an example of data displayed for line number 8. 
When no data have been previously entered for a line, 
or when all the entries have been displayed, FIT asks: 

DO YOU WANT TO ADD AN ITEM Y/N 

Answering Y results in a prompt to input data. 



Answering N brings a display like the one in listing 2, 
which shows a summary of the data for the current line. 
If you are doing sequential editing, the program proceeds 
to the next line number. If you are editing individual 
items, the screen asks whether you want to continue 
editing or quit. 

The Edit mode takes you from form to form until you 
have had an opportunity to fill in all the items. Whether 
doing sequential editing or individual-line editing, you 
leave the Edit mode by typing Q for Quit. 

When you leave the Edit mode, you again see FIT's 
main prompt line: 

FIT COMMAND- > P)rint E)dit Calculate R)ead 
W)rite Q)uit 

Calculating 

To calculate the taxes for an individual, just press C at 
the main prompt. If the filing status is "married," 
however, FIT asks whether to calculate your taxes for a 
married couple filing jointly, a married couple filing 
separately, or two unmarried individuals. (The law 
doesn't give married couples the option to file as two un- 
married individuals, but a couple may want to see what 
their taxes would be if they were single.) 

FIT does all the calculations for Schedules A and B and 
enters the results in form 1040. Then it does the calcula- 
tions for form 1040 itself. The tax is calculated using the 
correct tax table for the filing status entered. The calcula- 
tion takes only about 1.5 seconds and then you return to 
FIT's main prompt. 

Printing 

Typing P at the main prompt brings the prompt: 

PRINTER COMMAND- > A)schedule A B)schedule B 
Z)Form 1040 #)for detail 

You can print any of the three forms, with totals for each 
line, by pressing the letter indicated. If you want to see all 
the data entries for each line in addition to the totals, you 
press # (for detail) before selecting a form. Whether or 
not you choose detail, you are asked to direct the output 
to the printer or the console screen. 
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.001 
Second 
From 
Wallstreet 



Now, a terminal in western 
Konsos is no more than a micro- 
second from the data of Wall Street 
or the Commodities Exchange. 

Now, on advanced data com- 
munications system allows your 
CP/M® based computer system to ac- 
cess almost any dial-up computer, 
capture and store the received 
data, and transfer files between any 
two CP/M® systems — even when disk 
formats are incompatible. 

What would you call a system like 
this? 



CRO 



) SSJALK 



What Crosstalk can do for you 
depends mostly on what you need 
done. It acts as a "smart terminal," 
automatically dialing any dial-up 
system. It allows you total modem 
control, changing modem speed, 
data word format and duplex in- 
stantly. It captures on-line data for 
analysis off-line, saving time and 
money. It transfers any type of file 
with complete error checking. 

When you equip more than one 
office with Crosstalk, you can ex- 
change information instantly by 
phone, even if you don't subscribe 
to an information utilities service. 

So no matter where your office is 
located, Crosstalk can give you ac- 
cess to the world, instantly. Call or 
write for details. 

T *toicrostuf,lnc 
1 900 Leland Dr.,Suite 1 2 
Marietta,GA 30067 
(404)952-0267 

DEALER INQUIRES WELCOME 

CROSSTALK is o trademark of MJcrostuUnc. 

CP/M is a registered trademark of Digital Research Inc. 




Circle 224 on inquiry card. 



We take 
the nail-biting 
out of mail-order 




if the idea of mail-order 
shopping makes you 
nervous, you're in for a 
pleasant surprise. 

Nail-biter #1: 1 need to 
talk to someone before I 
buy it. 

When you call Alpha 
Byte you won't talk to 
an order-taker. Our peo- 
ple are state-of-the-art 
experts who live and 
breathe microcom- 
puters. If you're not sure 
about exactly what you 
need, or you'd like to 
discuss the pros and 
cons of a particular 
piece of equipment, call 
us. We love it. 

Nail-biter #2: It'll take 
forever to arrive. 

Not from Alpha Byte. 
An order placed today 
gets shipped tomorrow. 
If an item is temporarily 
out of stock, you won't 
be charged until stock 
is replenished and your 



order is shipped. 16K RAM KITS 13.95 

Nail-biter #3" What if it's Sel ol 8 NEC 4 ' 16 20 ° ns Guaranteed one full 

still not right once I get 

It? DISKETTES 

No problem. Return it alpha disks 21 .95 

. Single sided, certified Double Density 40 Tracks, 

and We II happily give with Hub- ring. Box of 10. Guaranteed one full 

you a complete refund. year 

AnH «# ^.Tr*^ i»*>ll M w VERBATIM DATALIFE 

And, of course, we II pay MD52H)1 10 16 2650 

the shipping charges. MD 55 ° 01 10 16 44 50 

rr * 3 MD 557-01, 10, 16 45.60 

Still biting your nails? M ° & 77 ° 1 w ^ 34 80 

,, , .. w „f FD 32 or 34-9000 36.00 

Mere s tne clincher, our fd 32 or 34-8000 44 95 

guarantee: F0 34 ' 4001 48 - 60 

e^ngwetel. for DISKETTE ST0RAGE 

.. . -* ■ .. ... 51ft " PLASTIC LIBRARY CASE 2.50 

thirty days, it anything s- plastic library case 3.50 

ic u/rnnn iuct return fhn PLASTIC STORAGE BINDER w/ Inserts 9.95 

is wrong, just return tne PR0TECT0R 5V «.. (50 Disk Capacity) . . . .21.95 

item and we II make it protector 8" (50 Disk capacity) 24.95 

right. 

Put us to the test. 1™^™ 1 V r*™.o 

You won't be disap- COMPUTER SYSTEMS 

r_iintAH NORTHSTAR SCALL 

pointea. ALT0S $CALL 

ZENITH Z89 $CALL 

CALIF COMPUTER SYSTEMS SCALL 

MORROW DESIGNS $CALL 

PRINTERS 

N EW! ANADEX DP 9500 1295.00 

NEC PC-8001 SCALL anadexdp9soi.. 1295.00 

w MVW 1 . • . . mumi_i_ c [T0H 25 cps pARALLEL 1440.00 

Alpha Byte now stocks the complete c-itoh 25 cps serial 1495.00 

computer line! c-itoh 45 cps parallel 1770.00 



C-ITOH 40 CPS SERIAL 1870.00 

EPSON MX-80.. SCALL 

EPSON MX-80F/T SCALL 

EPSON MX- 100 GRAPHIC SCALL 

EPSON GRAFTRAX 90.00 

IDS-445G PAPER TIGER 779.00 

IDS-460G PAPER TIGER 945.00 

IDS-560G PAPER TIGER 1195.00 

NEC SPINWRITER 3510 S. RO 2195.00 

NECSPINWRITER3530P. RO 2195.00 

NEC SPINWRITER 7710 S. R0 2645.00 

NEC SPINWRITER 7730 P. R0 2645.00 

NEC SPINWRITER 7700 D SELLUM 2795.00 

NEC SPINWRITER 3500 SELLUM 2295.00 

0KIDATAMICR0LINE80 389 00 

OKIDATA MICROLINE82A 569.00 

OKIDATA MICROLINE 83A 799.00 

OKIDATA MICROLINE 84 1199.00 

QUME9/45 2149.00 

MALIBU 200 DUAL MODE 2695.00 

CORVUS 

FOR S-tOO, APPLE OR TRS-80 
MOD I, III 

Controller, Case/ P. S. , Operating System, A & T. 

5 MEGABYTES 3245.00 

10 MEGABYTES 4645.00 

20 MEGABYTES 5545.00 

MIRROR BACK-UP 725.00 

MOUNTAIN 
HARDWARE 

CPS MULTIFUNCTION BOARD 199.00 

SUPERTALKER SD200 259.00 

R0MPLUS W/ KEYBOARD FILTER. . 179.00 

R0MPLUS W/0 KEYBOARD FILTER 130.00 

KEYBOARD FILTER ROM 49.00 

C0PYR0M 4900 

MUSIC SYSTEM 369.00 

R0MWRITER 149.00 

APPLE CLOCK 252.00 

A/D + D/A 299.00 

EXPANSION CHASSIS 625.00 



APPLE HARDWARE 

VERSA WRITER DIGITIZER 259.00 

ABT APPLE KEYPAD 119.00 

MICROSOFT Z-80S0FTWARD 299,00 

MICROSOFT RAMCARD 159.00 

VIDEX 80 x 24 VIDEO CARD 299 00 

VIDEX KEYBOARD ENHANCER II 129.00 

VIDEX ENHANCER REV 0-6 99.00 

VIDEX SOFT SWITCH 29.00 

M & R SUPERTERM 80 x 24 VIDEO BD. 315.00 

NEC 12" GREEN MONITOR 199.00 

NEC 13" COLOR MONITOR 399.00 

SANYO 12" MONITOR (B & W) 249 00 

SANYO 12" MONITOR (GREEN) 269.00 

SANYO 13" COLOR MONITOR 469 00 

SSM AIO BOARD (INTERFACE) A&T. 165.00 

SSM AIO BOARD (INTERFACE) KIT 135.00 

ZENITH 13" HI RES. GREEN MON 139.00 

APPLE FAN 44.95 

T/G JOYSTICK 54.95 

T/G PADDLE 34 95 

VERSA E-Z PORT 21 95 

MICRO SCI A40 W/CONTROLLER 479.00 

MICRO SCI A40 W/0 CONTROLLER 409 00 
MICRO SCI A70 W/CONTROLLER 629 00 

MICRO SCI A70 W/0 CONTROLLER . 549.00 
THE MILL-PASCAL SPEED UP 329 00 

PROMETHEUS VERSACARD 229,00 

CALIF. COMPUTER 
SYSTEMS 

S-100 BOARDS 

2200A MAINFRAME 459 00 

2065C64K DYNAMIC RAM 539 00 

2422 FLOPPY DISK CONT & CP/M* . 359.00 

2710 FOUR SERIAL I/O 279.00 

2718 TWO SERIAL/TWO PARALLEL I/O 269.00 

2720 FOUR PARALLEL I/O 199.00 

2810 Z-80 CPU 259.00 

APPLE BOARDS 

7710A ASYNCHRONOUS S. INTERFACE 139 00 
7712A SYNCHRONOUS S. INTERFACE. . 159.00 

7424A CALENDAR CLOCK 99.00 

7728A CENTRONICS INTERFACE 105 00 

VISTA COMPUTER CO. 

APPLE 80 COLUMN CARD 329.00 

APPLE 8" DISK DRIVE CONTROLLER. . .549.00 

MODEMS 

NOVATION CAT ACOUSTIC MODEM. . . ,145.00 
NOVATION D-CAT DIRECT CONNECT 165.00 
NOVATION AUTO-CAT AUTO ANS 219.00 

NOVATION APPLE-CAT 349.00 

UDS 103 LP DIRECT CONNECT 175.00 

UOS 103 JLP AUTO ANS 209.00 

HAYES MICROMODEM II (APPLE) 299.00 

HAYES 100 MODEM (S-100) 325.00 

HAYES SMART MODEM (RS-232) 249.00 

HAYES CHRONOGRAPH 225.00 

LEXICON LX-11 MODEM 109.00 

TERMINALS 

TELEVIDE0 910 639.00 

TELEVIDEO 912C 745.00 

TELEVIDEO 920C 830.00 

TELEVIDEO 950C 995.00 

ZENITH Z-19 799 00 

TRS-80 MOD I 
HARDWARE 

PERCOM DATA SEPARATOR 27.00 

PERCOM DOUBLER II 159.00 

TANDON 80 TRACK DISK DRIVE 429.00 

TANDON 40 TRACK DISK DRIVE 289.00 

LNW DOUBLER W/ D0SPLUS3.3D 159.00 

ISOLATORS 

IS0-1 3- SOCKET 53.95 

IS0-2 6-S0CKET 53,95 

MORROW DESIGNS 

FLOPPY DISK SYSTEMS 

Controller, PS., Microsoft Basic, CP/M® , 
A&T. 

DISCUS 2D (Single Drive - 500K) 869.00 

DISCUS 2D (Dual Drive - 1 MEG) 1499.00 



DISCUS 2 + 2 (Single Drive - 1 MEG). 1099.00 
DISCUS 2 + 2 (Dual Drive - 2 MEG) . 1999.00 

HARD DISK SYSTEMS 

Controller. P.S.. Microsoft Basic, CP/M® 
A&T. 

DISCUS M10 (10 Megabytes) 3099.00 

DISCUS M26 (26 Megabytes) 3749.00 

BARE DRIVES 

TANDON 5 1 /4 INCH 

100-1 SINGLE HEAD 40 TRK 219.00 

100-2 DUAL HEAD 40 TRK 299.00 

100-3 SINGLE HEAD 80 TRK 299 00 

100-4 DUAL HEAD 80 TRK 429.00 

TANDON THINLINE 8 INCH 

848-1 SINGLE SIDE 459.00 

848-2 DUAL SIDE 549.00 

MICRO PRO 

APPLE CP/M® 

WORDSTAR* 259.00 

SUPERSORT* 145.00 

MAILMERGE* 90.00 

DATASTAR* 215.00 

SPELLSTAR* 169.00 

CALCSTAR* 169.00 

CP/M® 

WORDSTAR 310.00 

SUPERSORT 195 00 

MAILMERGE 110,00 

DATASTAR 245.00 

SPELLSTAR 195.00 

CALCSTAR 169 00 

MICROSOFT 

APPLE 

FORTRAN* 165.00 

BASIC COMPILER* 315.00 

COBOL* 595 00 

Z-80 SOFTCARD 299.00 

RAMCARD 159.00 

TYPING TUTOR 17.95 

OLYMPIC DECATHLON 24.95 

TASC APPLESOFT COMPILER 159 00 

CP/M® 

BASIC 80 , 299.00 

BASIC COMPILER 319.00 

FORTRAN 80 369.00 

COBOL 80 595.00 

PEACHTREE 

APPLE CP/M® 

GENERAL LEDGER 295.00 

ACCT. RECEIVABLE 295.00 

ACCT. PAYABLE 295.00 

PAYROLL 295.00 

INVENTORY 295.00 

CP/M® 

GENERAL LEDGER 595.00 

ACCT, RECEIVABLE 595.00 

ACCT. PAYABLE 595.00 

PAYROLL 595.00 

INVENTORY 595.00 

PROPERTY MGMT. 799.00 

CPA CLIENT WRITE-UP 799.00 

APPLE SOFTWARE 

MAGIC WINDOW 79.00 



DB MASTER (NEW) 179.00 

PFS: PERSONAL FILING SYSTEM 79.00 

PFS; REPORT 79.00 

Z-TERM* 89.95 

ASCII EXPRESS 63.95 

HAYDEN APPLESOFT COMPILER 149.00 

EASY WRITER-PRO 199.00 

EXPEDITER II APPLESOFT COMPILER. . 73.95 

A-STAT COMP. STATISTICS PKG 119.00 

SUPER TEXT II 129.00 

PERSONAL SOFTWARE 

DESKTOP PLAN II 159.00 

CCA DATA MGMT. SYSTEM 89.00 

VISIPLOT 159.00 

VISITREND/VISIPLOT 199.00 

VISIDEX 159.00 

VISITERM 129.00 

VISICALC 3.3 159,00 

VISIFILES... 199.00 

CP/M® SOFTWARE 

THE WORD-SPELL CHECK 75.00 

d BASE II 599.00 

SUPER CALC 229.00 

MAGIC WAND 27900 

SPELLGUARD 239.00 

P & T CP/M® MOD II TRS-80 1 75.00 

COMMX TERMINAL PROG 75 00 

TRS-80 GAMES 

TEMPLE OF APSHAI 34,95 

HELLFIRE WARRIOR 34.95 

STAR WARRIOR 34.95 

RESCUEATRIGEL 24.95 

CRUSH, CRUMBLE AND CHOMP 24.95 

INVADERS FROM SPACE 17.95 

PINBALL 17.95 

STAR TREK 3.5 17.95 

MISSILE ATTACK 18.95 

STAR FIGHTER 24.95 

TRS-80 SOFTWARE 

NEWDOS/80 2.0 MOD 1 139.00 

LAZY WRITER MOD 1 125.00 

PROSOFT NEWSCRIPT MOD I. Ill 99.00 

SPECIALDELIVERYMODI.III 119.00 

X-TRA SPECIAL DELIVERY MOD I, III 199.00 

TRACKCESS MOD 1 24.95 

OMNITERM SMART TERM. MOD I. Ill .. 89.95 
MICROSOFT BASIC COMP FOR MOD I 165.00 

APPLE GAMES 

PERSONAL SOFTWARE 

CHECKER KING 21.95 

GAMMON GAMBLER 21.95 

BRIDGE PARTNER 21.95 

MONTY PLAYS MONOPOLY 29.95 

ZORK 32.95 

MONTY PLAYS SCRABBLE 34.95 

BRODERBUND 

TAWALA'S LAST REDOUBT 24.95 

GALAXY WARS 20.95 

ALIEN RAIN (AKA GALAXIAN) 20.95 

ALIEN TYPHOON 20.95 

APPLE PANIC 24.95 

SPACE WARRIOR 20.95 

AUTOMATED SIMULATIONS 

INVASION ORION 20,95 

STAR WARRIOR 32.95 



We built a reputation on our prices and your satisfaction. 

We accept Visa and Master Card on all orders; COD orders, up to $300.00. 

Add $2.00 for standard UPS shipping and handling on orders under 50 lbs, 
delivered in continental U.S. Call for shipping charges over 50 lbs. Foreign, FPO and 
APO orders, add 15% for shipping. Californians add 6% sales tax. 

Prices quoted are for stock on hand and are subject to change without notice. 

lb order, or for information, call: 

(213)7060333 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 



TUES. MORNING QUARTERBACK 25.95 

CRUSH, CRUMBLE AND CHOMP 24.95 

THE DRAGON'S EYE ...20.95 

MUSE SOFTWARE 

ROBOT WARS 32.95 

THREE MILE ISLAND 32.95 

A.B.M 20.95 

GLOBAL WAR 20.95 

CASTLE WOLFENSTEIN 24.95 

ON-LINE SYSTEMS 

MYSTERY HOUSE 20.95 

WIZARD AND PRINCES 29.95 

H/R FOOTBALL 32,95 

H/R CRIBBAGE 20.95 

MISSILE DEFENSE 25.95 

CRANSTON MANOR 29.95 

SABOTAGE 20.95 

SOFT PORN ADVENTURE 24.95 

PEGASUS II 25.95 

EXPEDITER 73.95 

SIRIUS SOFTWARE 

PHANTOMS FIVE 24.95 

SPACE EGGS 24.95 

AUTOBAHN 24.95 

PULSAR II 24.95 

GAMMA GOBLINS 24.95 

GORGON 32.95 

SNEAKERS 24.95 

EPOCK 29.95 

COPS AND ROBBERS 29.95 

EDU-WARE 

PERCEPTION PKG 19.95 

COMPU-READ 24.95 

STORYTELLER 18.95 

COMPU-MATH: ARITHMETIC 39.95 

COMPU-MATH: FRACTIONS 34.95 

COMPU-MATH: DECIMALS 34.95 

COMPU-SPELL (REQ. DATA DISK} 24.95 

COMPU SPELL DATA DISKS 1-4, ea 17.95 

MORE GREAT APPLE 
GAMES 

COMPUTER QUARTERBACK 32.95 

THE WARP FACTOR 32.95 

CARTELS AND CUTTHROATS .32.95 

TORPEDO FIRE 49.95 

THE SHATTERED ALLIANCE 49.95 

COMPUTER BASEBALL 32.95 

POOL 1.5 29,95 

ULTIMA 33.95 

RASTER BLASTER 24.95 

FLIGHT SIMULATOR 27.95 

INTERNATIONAL GRAND PRIX 25.95 

COSMO MISSION 24.95 

SARGONII 28.95 

SHUFFLE BOARD 29.95 

SUPPLIES 

AVERY TABULABLES 

1,000 3 1 /2 x 15/16 8.49 

3,000 3V2 x 15/16 14.95 

5,000 3Vz x 15/16 19.95 

FAN FOLD PAPER 

(Prices F.O.B. S.P.) 

9V? x 1 1 181b WHITE 3,000 ct 29.00 

14 7/8x11 181b WHITE 3.000 Ct .39.00 

CP/M is a reg. trademark of Digital Research. 

•Requires Z-80 Softcard. 




IFtlTER 
PRODUCTS 
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Listing 2: A summary of the FIT data for line 8 of form 1040. FIT is running in the individual-line editing mode. Typing Q takes the 
user out of the Edit mode. If the user chooses to continue, FIT asks for the number of another line to edit. 



DO YOU WANT TO 
LINE NUMBER 8 



--> Oontinue Q)uit 
WAGESfSALARIESfETC 



HUSBAND 


24590.00 


WIFE 


18500.00 


TOTAL 


43090.00 



Listing 3 shows a sample printout for form 1040, listing 
4 shows a printout for Schedule A, and listing 5 shows a 
printout for Schedule B. Listings 3 and 4 show totals 
only, but listing 5 was produced with the | option to 
show detailed entries for each item. FIT's printout of 
form 1040 adds a line at the end, MAXIMUM TAX 
BRACKET, to tell you the percentage used to calculate 
the last dollar of tax. 

Reading and Writing 

We've now seen all the commands in FIT's main 
prompt except for the Read and Write commands. If you 
want to read in a file of data or write a file, FIT asks for a 
file name (8 characters in the primary name; no extension 



m 



COPY SERVICE 




JkN*' ~ For 

' r** Information 

Outside California Call 
(800) 854-1 5 1 5 or (800) 854-1 5 1 6 

14l43A-43t;i 



ch Industries 
4322 Manchester Ave. Olivenhain, CA 92024 



required). If you use the Write command and enter the 
name of an existing file, FIT lets you choose a different 
file name or overwrite the existing file. 

How FIT Works: Data Structures 

The best way to learn how a program works is to look 
at the data structures first. Pascal conveniently puts them 
at the beginning of a program or procedure. FIT's main 
data structure is a record — a collection of a fixed number 
of related data items— named TLINE. TLINE, declared 
on the first page of listing 6, is a record of type variant. 
Records of type variant may contain variables that differ 
in the number and type of their components. The most 
important variant in the record TLINE is variant 1. It 
contains three long integers: one for amounts assigned to 
the husband, one for amounts assigned to the wife, and 
one for amounts assigned to the total for husband and 
wife. Variant 1 also contains a pointer to a data type 
called ITEM (these are discussed later). 

Variant 2 holds data on the filing status, and variant 3 
holds the name of the taxpayer. 

FIT has one TLINE record for each line in form 1040, 
Schedule A, and Schedule B. An array called TLINES 
contains all the TLINE records. I put all the records for 
the three forms in a single array in order to speed access 
to data on disk. The index of the array — the number used 
to reference items in the array—is an integer between 1 
and maxline. Here is how the TLINE records are stored in 
the TLINES array: 

Form 1040 INDEX IN [1 TO 66] 
Schedule A INDEX IN [66 + 1 to 66 + 41] 
Schedule B INDEX IN [107+1 to 107 + 8] 

I wanted the program to let me enter individual data 
items for each line, rather than make me sum all the in- 
dividual data items myself and then enter the sum. One 
way to provide this multiple-entry feature is to construct 
an array for each line number to hold all its data items. 
This approach would require placing a reasonable limit 
on the number of data items per line, and then reserving 
memory space for that number of items for each line. If I 
set a maximum of 20 data items per line, the program 

Text continued on page 162 
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SuperSoft^ 




Ada*, the language of the '80s, is here now. 
Required by the Department of Defense for all 
programming, Ada is a highly structured, so- 
phisticated language, well suited to both ap- 
plications and systems programming. 

SuperSoft Ada is a native code, fully recur- 
sive, two pass compiler which generates 
k \COM" files. While currently a subset, Super- 
Soft Ada supports most features of the stand- 
ard Ada language such as: 



pragma 


arrays 


case 


loop 


for ' 


while 


procedure 


characters 


integers 


strings 


floating disk 


disk I/O 


console I/O 


printer I/O 





for CP/M 



Ada is a state-of-the-art language designed 
for the demanding contemporary user/pro- 
grammer. Because it is required by the 
Department of Defense, Ada is certain to be- 
come a dominant language soon. Begin learn- 
ing and using Ada now with SuperSoft Ada. 

Ada Compiler: |requires48K CP/MI $250.00 

Manual & documentation: $ 20.00 

Available from fine dealers everywhere, 
or directly from: 

SUPFR^OFT INC 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
217-359-2112 Telex: 270365 
lecnnicai not Line: 
217-359-2691 



^UpSr^Ori. . . . .First in Software Technology 

The following is required by the Department of Defense for copyright protection: 

"This compiler is presently an incomplete implementation of the Ada programming 
language. It is intended that this compiler will be further developed to enable implementation 
of the complete Ada programming language, and then to be submitted to the Ada Joint Pro- 
gram UttlCe lOr Validation. *A : rnl Program O* 

*CP/M is a registered trademark of Digital Research 



nark of thi 
'CP/M is a reqistered trademark 



Program Offio 



Listing 3: A sample FIT printout of federal income tax form 1040. 

MARY S JOE MICRO TAX YEAR 1980 FORM 1040 

FILING STATUS 2 EXEMPTIONS 3 6 Mar 1981 

^ /f ^- )tf ^ ^ 'f £ ^ f + + ^ ^ ^ ^ HK <K ^ ^ ^ ^ -f 



8 WAGES»SALARIES»ETC 

9 INTEREST INCOME 
10 DIVIDENDS 

1,1 INCOME TAX REFUNDS 

12 ALIMONY RECEIVED 

13 BUSINESS INCOME 

14 CAPITAL GAIN 

15 CAPITAL GAIN HIST 

16 SUPPLEMENTAL GAINS 

.17 TAXABLE PENSIONS S ANNUITIES 

18 PENS I ONS> RENTS* ROYS > PARTNER 

19 FARM INCOME 

20 UNEMPLOYMENT 

21 OTHER INCOME 

22 TOTAL INCOME 



HUSBAND 

24390,00 

622,50 

373.50 





-2385.00 

-250.00 







SAO. 00 









WIFE 

13500.00 

150.00 

375.50 

125.25 

2000.00 



130.00 

















TOTAL 

43090.00 

772.50 

951.00 

123. as 

2000.00 

-2385.00 

-100.00 







560.00 









BKK2S 

23 
24 
25 
26 
27 
28 
29 



mtxats 



: ss st m » as 



MOVING EXPENSE 
EMP BUSINESS EXPENSE 
PAYMENTS TO IRA 
PAYMENTS TO KEOGH 
INTEREST PENALTY 
ALIMONY PAID 
DISABILITY INCOME 



23513*00 


21 


500* 


75 


45013*75 


ss s ss ss 3= as ss ss as ss ss ss : 


-SJSS 


S4^^s: 


; as :;: :." : 


V. rs S3 SS SS SS SS SS SB ss ss ss 






















































125.. 00 









123*00 


4000*00 









4000*00 
















30 TOTAL ADJUSTMENTS 



4 1-23 :» 00 



4123*00 



31 ADJUSTED GROSS INCOME 

32 ADJUSTED GROSS INCOME 

33 DEDUCTIONS 

34 32-33 

35 TAX 

36 ADDITIONAL TAXES 

37 TOTAL TAXES 






19388*00 21500*75 40888.75 

19388*00 21500*75 40888*75 

6025.15 261*70 6286*85 

13362*85 21239.05 34601*90 

2272*34 5215.77 6830*37 



2272.34 5215.77 6830.37 



MARY S JOE MICRO TAX YEAR 1 9P0 FORM 1040 

FILING STATUS 2 EXEMPTIONS 3 6 Mar 1981 

38 POLITICAL CONTRIBUTIONS 

39 CREDIT FOR ELDERLY 

40 CHILD AND DEPENDENT 

41 INVESTMENT CREDIT 

42 FOREIGN TAX CREDIT 

43 WORK INCENTIVE 

44 JOBS CREDIT 

45 ENERGY CREDITS 

46 TOTAL CREDITS (linn* 38 to 45) 

47 BALANCE (linn 37 - linn 46) 



HUSBAND 


WIFE 




TOTAL 


50.00 


50. 


00 


100.00 




































































175.80 







175.80 


225.80 


50. 


00 


275.80 


2046.54 


5165. 


77 


6554.57 



Listing 3 continued on page 159 
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16 Bit 8086 Multi-User Microcomputer System 

™MP/M-P C 



>TM 



$7595 

FOUR 

USER 

SYSTEM 



THE 



• it 



TEC 86M 




ONLY 

$1899' 

PER 
USER 



1/2 MEGABYTE 
OF MEMORY 

TWO 8 INCH D.D. 
FLOPPY DISKS 



STANDARD FEATURES 

16 BIT 8086 CPU - Processor performance is the most critical element in a Multi-User System. Speed, power and the increased 

throughput of our 16 Bit 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform. 
1/2 MEGABYTE OF MEMORY - The second most important factor which affects system performance is available user memory. Our 1/2 

Megabyte, four user system gives each user well over 100K Bytes of memory, eliminating program size compromises which 

lead to poor Multi-User system performance. 
MP/M-86™ COMPATIBILITY - The TEC 86M includes a ROM Boot for MP/M-86™ and is designed to provide optimal support for 

MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed 

below for important MP/M-86™ features. 
FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk I/O interrupts to MP/M-86™, allowing for maximum system 

performance in Multi-User operation. 
TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 

double sided floppy disk drives and Winchester drives. 
FOUR SERIAL USER PORTS - Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud. 
MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices. 
EASILY EXPANDABLE - The modular design of the Tec 86 and Tec 86M assures you of continued system expandibility. All options are 

easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks, 

Winchester 31 Megabyte hard disk, terminals, and printers. 
ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with 

wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile 

environments. Rack mount enclosures are available as options. 
ONE YEAR WARRANTY - Tecmar Systems are fully assembled and thoroughly tested. All Tecmar Components carry a full One Year 

Warranty. 

SOFTWARE OPTIONS 

MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files 
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining 
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the 
user terminal to continue operation during the independent printing function. 
LANGUAGES - BASIC-86™ FORTRAN-86™ PASCAL-86™ CBASIC/86™ CIS-COBOL™ PASCAL/M86™ FORTH 

•NOT INCLUDING MP/M-86 and User Terminals. 

OTHER FINE S100 and APPLE PRODUCTS AVAILABLE, INCLUDING: 

ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy; 30, 40, 100, 125 KHz Conversion rates; 16 to 256 Channels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, I/O Boards 
64K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Data Acquisition, Video 
Digitization, and General Purpose Applications. 

REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 



EC RR 



DEALER INQUIRIES INVITED 



23600 Mercantile Rd. • Cleveland, OH 44122 



TECMAR, INC. 

(216)464-7410 



CP/M-86 ini MP/M« in ftgistrnd britmfis if ftM teaifch Inc. U«, flHUMH-K and MSOL46 ift rgM tndmki if Hkraift Inc. PASCAL/M86 is i rtgistefed trademark if SOHM. CBASffi/88 is a npstmJ tntrnit of Golfer, Syrttms Inc. ^bi^^I!^^ 

CANADA: Our Ontario Distributor is OCTANT COMPUTER SERVICES INC., 146 Front Street West, Suite 485, Toronto, Ontario M5J 2L7 (416) 598-1046 
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Announcing the Printing 

Breakthrough of the Century: 

Smith-Corona tp-1 Text Printer 






***** *> 






7 ; : . 




# wi/im*^* 



J61 Pnnt6r 



$ 845 



00 



• Microprocessor 
Electronics 

• Serial or Parallel 
Interface 
Simple, Reliable 
Mechanism 



ACT NOW: limited Supply, Low, Low Cost 



Smith Corona, one of the largest 
manufacturers of small printers in 
the world, gives a whole new 
perspective to printing with their 
electronic text printer— TP-1. The 
TP-1 is a microprocessor controlled, 
high quality daisy wheel printer. 
It produces perfectly formed, 
executive quality printouts at the 
speed of 120 words per minute. 
Typewriter quality printing at dot 
matrix prices. 

Simple, durable and dependable, 
TP-1 may be used with word 
processing systems, microcom- 
puters and most small business 
systems. Compact and attractively 




Additional ribbons $2.95 



styled, the TP-1 blends well with 
any setting. 

Now, all your letters, documents 
forms and reports can have the 
crisp, professional look you 
demand— for business or personal 
use— at an affordable price. TP-1, 
the electronic text printer. 

Don't delay. Order your TP-1 
TODAY at the low price of $845. 

Micro Printer Marketing offers 
same day shipping, nationwide ser- 
vice and invites dealer inquiries. 
Catalogues available, no shipping 
charges on pre-paid orders. 



IKSfJEL.. Ca 11 Micro-Printer Marketing 
Markltina 215/433-3366 
■▼■**■ l%V Ml l«f MasterCard and Visa Accepted 



CALL COLLECT 
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Listing 3 continued: 








■ niiniiiiiaiaii ■■■■■■■■■■■■■■■» iiniiivniui ■ ■»■■■■■■■■■■■■■■■■! m ■ u'ninauBil.tiiLaaaaaaB 


48 SELF EMPLOYMENT TAX 











49 MINIMUM TAX 











SO TAX FROM PRIOR YEAR INV-CRFDIT 











51 FICA AND RRTA TAXES 











52 TAX ON IRA 











53 ADVANCE EIC PAYMTS RECEIVED 











54 BALANCE (Until 47 to 53) 


2046*54 


3165*77 


655 4.57 


siE!Binsa9i8Kgiaia>aiaiBBBiMiiaiBinas»iiiHiiaaiaBnissE:i!9iKiuftii;aiiiaaaiiBiBiUBuitfLMjiUM 


55 TOTAL FICA WITHHELD 


3590.00 


301.0*25 


6600.25 


56 1980 ESTIMATED TAX PAYMENTS 











57 EARNED INCOME CREDIT 











58 AMOUNT PAID WITH FORM 4868 











59 EXCESS FICA AND RRTA TAX PAID 











60 CREDIT FOR FED TAX ON SP FUEL 











61 REGULATED INVESTMENT CO CREDIT 











62 TOTAL (lion 53 t.o 61) 


3590*00 


3010*25 


6600.25 


.~.'ss£ss = sss££sass33ss33aBS8ssBaasaasBasssasassaasa^iiiss;» 


astaumaaaaaai* 


a a a m a W a = a m a: a: a 


63 OVERPAID 


1543*46 





45.68 


64 TO BE REFUNDED TO YOU 











65 APPLIED TO EST 1981 TAX 











66 BALANCE DUE 





2155*52 





ar ■ = = = = = = sss * a a u s.- s a m waaaaaat-riraaaaaaaaa^aaaaa; 


s = a a m m a a a sr a 


SES^StJSS^S.-S 


:SSBUSUSSSSSSS 


MAXIMUM TAX BRACKET 


32 


43 


37 


Listing 4: A sample FIT printout of Schedule A, itemized deductions. 








************************ 


MARY % JOE MICRO TAX YEAR 


1980 




SCHEDULE A 


FILING STATUS 2 EXEMPTIONS 3 






6 Mar 1981 


******************************** *********************************************** 




HUSBAND 


WIFE 


TOTAL 


1 50 X OF MEDICAL INS PREMS 


85.00 





85.00 


2 MEDICINE AND DRUGS 


92.95 


78*75 


171.70 


3 IX OF LINE 31 FORM 1040 


193.88 


215*00 


408.88 


4 SUB TOTAL line 3-line 2 











5 BALANCE OF INS PREMS 


85.00 





85.00 


6 OTHER MEDICAL AND DENTAL 


250.50 


517*70 


768.20 


7 TOTAL (lines 4 to 6) 


335.50 


517.70 


853.20 


8 3% OF LINE 31 FORM 1040 


581.64 


645*00 


1226.64 


9 LINE 7 - LINE 8 











10 TOTAL MED % DENTAL 


85.00 





85.00 


:zzz = = x=: = ^x = = = = = = = = = sz = xx = = = = = =i = x=:xz:=i=isi = = s=:zzzsx.'. 


xwrsat&taaaaaa 


mmmmmmmmmmmm 


=5 sr rs 53 a.- sr. sr .-- s: s.-. rs is = 


11 STATE 3 LOCAL INCOME TAX 


458.85 


480.45 


939.30 


12 REAL ESTATE TAXES 


1840.90 





1840*90 


13 GENERAL SALES TAXES 


150.90 


250.50 


401*40 


14 PERSONAL PROPERTY TAXES 











15 OTHER TAXES 











16 TOTAL TAXES line** 11 to 15 


2450.65 


730.95 


3181.60 


r::n = i: = = = = = = = = = r = = s; = = = s = £s: = = s = = = = = = = z = = = = 3 = s:: 


c as a as a a a a a a a 


= = = =.* = !L; = S!SSSai 


.sss.s:3ss:sss.ssssssssssss 


17 HOME MORTGAGE INTEREST 


3650.00 





3650.00 


18 CREDIT t CHARGE CARDS 


225.50 


350.75 


576*25 


19 OTHER INTEREST 











20 TOTAL INT (line* 17 to 19) 


3875.50 


350.75 


4226*25 






Listing 4 continued on page 160 



Listing 4 continued: 



21 CASH CONTRIBUTIONS 

22 OTHER CASH CONTRIBUTIONS 

23 CARRYOVER 

24 TOTAL CONTRIBUTIONS 

25 LOSS BEFORE INSURANCE 

26 INSURANCE REIMBURSEMENT 

27 LINE 25 - LINE 26 

28 $100 OR LINE 27 

29 TOTAL CASUALTY OR THEFT 

30 UNION DUES 

31 OTHER MISC DEDUCTIONS 

32 TOTAL MISCELLANEOUS 

ssisasssxsaBsssaxssBxarxiBSsas: 

33 TOTAL MEDICAL & DENTAL 

34 TOTAL TAXES 

35 TOTAL INTEREST 

36 TOTAL CONTRIBUTIONS 

37 TOTAL CASUALTY OR THEFT 

38 TOTAL MISCELLANEOUS 

39 SUM (lines 33 to 38) 

40 ADJUSTMENT 



ssaassss: 



659*00 770*00 1429»00 





-659*00 770*00 1429*00 

1500*00 1500*00 

895*00 895*00 

605*00 605*00 

100*00 100*00 

505*00 505*00 

110*00 110*00 

150*00 150*00 

150.00 110*00 260*00 

:BaaaasiS8a£,s£.xs.s.r^sKus7Jsaaai3iasiBBBBBs 

85,00 85.00 

2450.65 730.95 3181.60 

3875.50 350.75 4226.25 

659.00 770.00 1429.00 

505.00 505.00 

150.00 110.00 260.00 

7725.15 1961.70 9686.85 

1700,00 1700.00 3400.00 



41 LINE 39 - LINE 40 

maBsasBaaBasaaBaaaaaaaaaaai 



6023*15 

BaaaRBB&u^ 



261.70 



6286.85 



aBBBft!aBx.iiuaa3BiaaBKaa 



Can you afford to ignore the world's first 
accounting software package 
built around a real database? 




Solomon 

Scries" 

Software 

The Wise Business Decision 



Tell me more about Solomon! 



Company 



Address 



City 



State & Zip 



@ 



□ Send Solomon Brochure 

□ Send Reference Manual for System 
Checked Below ($65.00 each, Ohio resi- 
dents add sales tax). Please include check 
with order. 

□ Solomon I. General Accounting 

□ Solomon II. General Accounting with 
Job Costing 

□ I'm interested in becoming a Solomon 
dealer 

TLB ASSOCIATES, INC 

1120 Commerce Parkway 
PO. Box 414 
Findlay, Ohio 45840 
419/424-0422 



Once you've seen TLB's 
Solomon Software work, there'll be no 
returning to the old way of doing things. 
Solomon operates from a single data- 
base managed by the MDBS* database 
manager. It utilizes CP/M*That makes 
Solomon faster, more powerful, more 
flexible, easier to install, easier to use and 
easier to sell than currently available 
systems. 

When you enter new information, every 
file affected by the information is 
automatically updated, verified and 
balanced. No time wasting sorts are ever 
needed. 

For nearly all businesses, Solomon is 
ready to go to work, as is... but Solomon is 
also astonishingly easy to customize for 
special business needs. TLB provides dealer 
training seminars on customization. 

Solomon I handles genera! ledger, 
payroll, accounts payable and receivable, 
invoicing, fixed assets, cash disbursements 
and address list maintenance. Solomon II 
includes all these functions plus a job and 
time management package for contractors 
and service businesses. 

We might be prejudiced, but we don't 
think anyone selling or using micro- 
computers can afford to ignore Solomon. 
If you agree, write now for free literature. 



*MDBS is a trademark of Micro Data Base Systems. Inc. 
*CP/M is a trademark of Digital Research 
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Z-80A™ CPU, 

Floppy Disk Controller, 
IK of Memory, Serial & Parallel 
I/O Ports ... all on a SINGLE S-1 00 BOARD! 



iter market 
*,power- 
» hard to 



• lEfE S-iOC Standard 

• 64K Bank Select Memory 

• Bath 8* or 5W floppy Disk 
oiler (WD 1793 chip) 

1 2 Parallel I/O Ports 

^teiTupts 



Advanced Micro Digital 
Corporation is dedicated to the 
research and development of S- 
100 computer technology. The 
maintenance of superb quality in 
our product line is our priority. 

Now you can say "Good-Byer to 
i S-100 boards without 
v/enience and 
, because now it$ 




" . .mi 






Listing 5: A sample FIT printout of Schedule B f interest and dividend income, To obtain this printout, which shows detailed entries 
rather than just totals, the user typed § before typing B on the printer command line. 

)KV^YYY^V*Y%VYYYYY^YYY¥^^YYV'KY'P'K'f( Jfi 3f^ 3r, Jf, 3^ 3(« 3f ■ Jp 3Ci 3ft if 1 , #j» 3f. ?|^ 3^ 3^ jfv )|E 3|* J(C i% 3|C 3|C ^ ?p ?|C Jf. ^ t ^. ^i ^S ^ ^i 3f* ^ ^ ^ ^C ^f( ^> V Jfv ^ ^ ^ ^ ^ 

MARY % JOE MICRO TAX YEAR 1980 SCHEDULE B 

FILING STATUS 2 EXEMPTIONS 3 6 Mar 1981 

******************* *****:{(**«**** 



1 INTEREST 
LAST NAT 
LAST NAT 
UW L I CO 
AS CRED U 
HP'S INS CO 
TOTAL 



3 
FG 
GF 
AP 
AP 



DIVIDEND 

INDUST 

INDUST 

MOTORS 
MOTORS 



INCOME 



INCOME 



HUS 
WIF 
HUS 
HUS 
HUS 



HUS 
WIF 

HUS 
WIF 



TOTAL 



HUSBAND 


WIFE 


TOTAL 


125*85 


130.00 




22.90 






330*90 






12?. 85 






622.50 


150.00 


772.50 


250.00 


450.00 


• 


225.50 


225.50 




475.50 


675 ♦SO 


1151 .00 



Text continued from page 154: 

would require about 35K bytes of random-access 
read/write memory (RAM) based on the calculation: 115 
lines X 20 items X 15 bytes per item. Most of this 
memory space would be wasted because most lines would 
have only a few entries. 

To conserve memory space, I decided to store data en- 
tries for each line in a linked list. I constructed the list as 



r 



>v 




: ^vm 



ROBOTS 

Ths Future Arrives 



Intelligent machines are rapidly appearing 

in homes, automobiles, offices and factories. 

Affordable cameras, speech synthesizers, 

and even robot arms are now on the market. 

Such advances are giving microcomputers the 

power to see, hear, grasp objects, and to move 

around the room. Where can you learn about 

this technology? In Robotics Age Magazine, 

the journal of intelligent machines. 

Robotics Age reports the experience of 

hobbyists building their own robots, the 

latest products from industry, and the most 

powerful techniques from research labs. The 

face of the world is changing. Join us as 

we enter the Robotics Age. 

YES! I want to stay up-to-date on this fascinating 
new technology! 




Name 




Title 


Company 


Address 




City State/ Providence/ Country Postal Code 
United Canada Foreign 
States Mexico* Rates* 

D 1 year (6 issues) $15 $17 $19 
D 2 years {12 issues) $28 $32 $36 
D 3 years (18 issues) $39 $45 $51 

*US Funds on US Bank 
□ Bill VISA □ MasterCard □ Bill me (N. America only) 


| Card No. 




Exp. 



Signature 
Send to: R03000AGE PO Box 512, Tujunga, CA 91042 



follows. I defined the structured data type ITEM as a 
packed record containing: 

• the name of an item 

• a 9-digit integer for the amount of the item 

• the assignment of the item (to husband or wife) 

• the line number associated with the item 

• a pointer to the next item in the list 

Defining a record as packed advises the compiler that you 
want it to store the data internally in a way that con- 
serves memory space; you sacrifice some speed of access 
because of the time required for packing and unpacking 
the data. 

A pointer is a variable that holds the storage address of 
a related item of data; the compiler doesn't assign 
memory space to these related data items once and for 
all, as the compiler does for other variables. The pointer 
in the record TLINE points to the first ITEM in the list of 
data ITEMs for each line number. The pointer in ITEM 
links the ITEMs in the list. Use of the pointers in this way 
assures that memory space will be consumed only when 
necessary. 

FIT contains other important data structures. TITLES 
is a one-dimensional array of strings that holds the names 
of the lines on all three tax forms. TAXRAY is a three- 
dimensional array used to hold the four factors required 
to calculate the tax. These factors are: 

• the lower income level for the bracket 

• the upper income level for the bracket 

• the minimum tax for the bracket 

• the tax rate for income in excess of the lower level 

There are 16 brackets. I defined the data type FAC- 
TORARRAY as a two-dimensional array of the 16 
brackets X four factors. Since each filing status requires 

Text continued on page 394 
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Circle 309 on inquiry card. 



SUPERVYZ-THE NEXT INDUSTRY STANDARD 



SUPERVYZ is a revolutionary 
software concept designed to 
overcome the frustrations of 
using CP/M?This allows you to 
crack any non-technical market 
without the hassles of teaching 
the operating system. Instead, 
users are greeted with a series 
of self-prompting, self- 
explaining menus linking the 
user directly to the application. 
We'll supply the menus or you 
create your own, to meet the 
exact needs of your customers. 
SUPERVYZ presents unlimited 
software flexibility by providing 
a system to coordinate multiple 
application programs. The 
menus tie it all together, 
allowing program interaction. 
Even the most complicated 
commands between programs 
can be a simple menu choice. 



Dealer inquiries invited, 
foreign or domestic. 




SOFTWARE 



Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 

Circle 125 on inquiry card. 



INTRODUCTORY 
RETAIL PRICE 

$95 

* Calif, orders 6% sales tax 
or resale number 



MANUFACTURERS 

Ship SUPERVYZ with every 
computer you sell. SUPERVYZ 
means software support 
interactive help files . . . dealer 
confidence . . . instant foreign 
market access . . . vertical 
market packaging . . . more 
computer sales! 

DEALERS 

Buy SUPERVYZ as a separate 
program . . . bundle software 
from different suppliers . . . 
demonstrate capabilities, not 
confusion . . . sell computers 
more efficiently - SUPERVYZ 
does the teaching . . . end after- 
the-sale handholding . . . 
SOFTWARE SPECIALISTS 
Package SUPERVYZ into every 
system you deliver . . . 
SUPERVYZ is compatible with 
over 2000 programs, 300 
computers. Target your market 
with SUPERVYZ. 
USERS 

Insist on SUPERVYZ . . . don't 
buy a computer without it. 



if 



t 










SUPGftVUZ 

YOUR NEW MARKETING TOOL 

FOR INCREASED 
SALES OF CP/M 
COMPUTERS 
AND 

APPLICATION 
SOFTWARE 

■■■■■■■ 



1 SEP 1981 SUPERVYZ Function Select 

1) Set Current Date and Time 6) 

2) Select Default Disk and User 7) 

3) Add or Change SUPERVYZ Menus 8) 

4) Extended Volume Ta&le of Contest 9) 

5) File and Disk Support Functions 10) 


onMenu 12:34:56PM 
Accounting (A/R A/P G/L IV ft 0/E) 
Dafa Base inquiry and Reporting 
Word Processing 
Data Entry and Verification 
forecasting and Planning 


^^^^^^^?""^^^^T^>^?^^r^^j , ^"j^5"l£l''|^ t JI, ^?Et^^^^^H 


Default Drive = A 
! I A ACCOUNTS MNU 
| ; A SUPERVYZ MNU 


Volume Table of Conte 
! A DATABASE MMU 
A FORECAST MfJU 


nts(VT0 


C) Default User = 1 
] A DATANIftY Mm \ [ 
i A WQRDPR0C MM ' . ] j 

; Pusn l arrow for more ] 



*Supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 



Listing 6: The main FIT program, which also contains the support procedures. The support procedures perform basic tasks, such as 
handling input of string data, used in other procedures. The main body of FIT, at the end of the listing, calls the five segmented pro- 
cedures START, EDIT, RW, PRINTER, and CALCULATE. The segmented procedures do most of the work of FIT. 

P R G R A M F I T ? -{federal income t & n p r o <*i f 3 in > 

•C h'j edward heumsn }■ 

•C 300 center hill rd > 

•C centrevillK?de > 

-C 19807 > 



CONST 



TYPE 



MAXLINE = tlSl MAXTL1NE * 661 MINALINE « 67? MAXAL1NE r. j07? 
MINBLINE = 108* MAXBLINE ^ 115? 
ESC « 275 

LONGINT=INTEGERC93 I 
FILENAME=STRINGC153 J 
INTSTR=STRINGC12]f 
NAMESTR:=STRINGC26D? 

FILING-STATUS « 0* »S? 

TLINE.NUM = : 1 i .MAXLINE? 

TLINESET * SFT OF TLINE...NUMJ 

OWNER « <H_0WNrW-0UN»T_.0WN> ? 

POINTER = ~ITEM> 

ITEM = PACKED RECORD 

NPTR J POINTER? 

NAME : STRINGCIOH* 

AMT I INTEGERC915 

WHOSE I OWNER? 

TLNUM t TLINE.-NUM5 
END* 

tline = packed record 

case tag : integer of 

1 : <iptr : pointer; 

HUS i INTEGERC93i 
WIF t INTEGERC93I 

TOT J INTEGERC93) ? 

2 J (Dl»D2fD3 J INTEGER? 
TAXYEAR t STRINGC4H? 
FS t FILING-STATUS! 
EXEH I INTEGER) I 

3 ! (NAME J NAMESTR)* 

END? 
TLS » PACKED ARRAYC 1 . . MAXLINED OF TLINE* 

TAXTABLE « (XfY»Y«fZ)l 

TAXFACTORS * < LOWER > UPPER r BASE * PERCENT ) * 

FACTORARRAY ■ ARRAY C 1 ♦ # U > TAXFACTORSD OF LON0XNTJ 

CH I CHAR I 

TTABLE 5 TAXTABLEP 

FSTAT J FILING-STATUS! 

SCREEN f SINGLE P SAME f QUIT I BOOLEAN J Listing 6 continued on page 166 
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MAR 



H you don't know a baud from a floppy... 

YOU NEED TO KNOW THE 
QDP-lOO MICROCOMPUTER 



Most people who need computers 
don't have the time, or desire, to 
become full-time computer 
'Vizards." 

With the budget-priced QDP-lOO 
you get all the time-saving pre- 
cision information you want from 
a computer, now and in the future, 
without all the unnecessary com- 
plexity associated with less consider- 
ate computers. 

QDP-lOO IS A FULL-SCALE 8-bit computer, 
readily upgradeable to 16 bits as your 
business or professional information- 
processing needs grow It uses the IEEE 
S-lOO bus, compatible with CP/M and 
MP/M disk operating systems. 

QDP-lOO HANDLES BOTH floppy disks 
and hard disks to give you total 
software versatility. 

QDP-lOO CONNECTS INSTANTLY to 
any standard terminal and printer. 
Both serial and parallel ports are 
available. Features most micro- 
computers can't match. 



It does more, 
doesiteasi^ 

lot less. 



L^T 1 



QDP-lOO HAS SINGLE BOARD 
SIMPLICITY. Eliminates the hassle 
of complex multi-chip multi- 
board computers. 
QDP-lOO IS EASY to learn and to 
operate. Most owners use their 
QDP-lOO with professional skill and 
results in short order, Our instruction 
manual doesn't need an interpreter. 
If you'd rather be a wizard with 
computer results, than with computers, 
choose the QDP-lOO. Call or write for 
literature and full details. 
QDP NEEDS A FEW MORE GOOD DEALERS. 
Attractive, profitable, protected dealerships 
are still available in several high-potential 
computer market areas. 

Quasar 

Data 

Products 

10330 Brecksville Road 
Cleveland Ohio 44141 
216/526-0838 Telex 241596 




CP/M and MP/M 

are registered trademarks 

of Digital Research Corp. 



Listing 6 continued: 






DAY* MONTH* YEAR: INTEGER? 

SPECSET»DLINESETfSLINESETiSPAGESET»CALCSET I TL.INESETI 

TAXRAY : ARRAY CTAXTABLEII OF FACTORARRAY? 

TITLES J ARRAY C 1 ♦ ♦ MAXL INED OF STRINGC30II ? 

TLINE3 I TLS? 

MAX.-TAX I ARRAY [OWNER] OF LONGINT? 

P ! FILE OF VMM I 

PROCEDURE MEM?FORWARD? 

FUNCTION READINT ( LEN I INTEGER ) I I NTEGFR ? FORWARD ? 

PROCEDURE CLEAR ?FORWARD? 

PROCEDURE ELINEv FORWARD? 

PROCEDURE EEOLI FORWARD? 

PROCEDURE EEOS?FORWARD? 

PROCEDURE WAIT? FORWARD? 

PROCEDURE PDOLCDOL t LONGINT5VAR STDOL J INTSTR )? FORWARD i 

PROCEDURE CENTER (ST t STRING? SCREEN t BOOLEAN )? FORWARD I 

PROCEDURE READDOL < LEN i INTEGER * VAR DOLREAD I L0N6I NT )? FORWARD ? 

PROCEDURE NAMERCTITLE I NAMESTR ? VAR ST I STRING ? L t INTEGER >? FORWARD ? 

PROCEDURE LINE(CHtCHARf LONG: INTEGER) ?FORWARD? 

■C*ITAXSTART.TEXT> 
tfITAXRW*TEXT> 

-C$ITAXPRINT.TEXT> 
•Ctll AX.CALC.TEXT> 
■£*ITAXEDIT.TEXT> 
PROCEDtiftE HEM? 

B'EGIN 

URX?£Lh f ( "MEMORY AVAILABLE ' »MEMAVAIL> 

E-NC-* 

procedure line<(ch:char?long:integer)>? 

VAR 

j: integers 

BEGIN 

FOR JtMl TO LONG DO WRITE(PrCH) 
ENDKline> 

PROCEDURE NAMER-CTITLE I NAMESTR ? UAR ST t STRING ? L I INTEGER )> t 

{use d t n P9 r \u i t £ t r trial data i n put TIT L E is s prompt * L is t h e m 3 « 1 e n 3 t h 

o f i he i ■ c.- 1 i y v n e U s t r i-t \& > 
BEGIN 
REPEAT 

G0T0XY<0i6) ? 

WRITE CENTER ''/TITLE*' --> ')? 
EEOL? 

READLN(ST) ? 
IF ( LENGTH C ST )>L) 
THEN KEG IN 

URITECNAME CANNOT EXCEED 'iLC CHARACTERS')? 
WAIT? 

GOTOXYCOf 7) ?EEOL? 
END? 
UNTIL (LENGTH (ST) <«L) ? 
WRITELN? 
END* 

FUNCTION READINT -C ( LEN : INTEGER ) : INTEGER>? 

i a lon3 winded routine to allow input of an integer of LEN di£its> 
CONST 

Listing 6 continued on page 170 
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believe in taking the state of the art to the 
limit. Our new Smartmodem. for exam- 
pie, is the most sophisticated 300-baud 
originate/answer modem you can buy. 
And yet, it is perhaps the easiest-to-use 
modem ever. 

RS-232C Compatible. Smartmoderr 
lets any RS-232C compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys- 
tems located anywhere in North America. 
You get full and half-duplex operation 
with both Touch-Tone" and pulse dialing. 

Auto-Answer/Dial /Repeat. 
rtmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone- automatically! 
If desired, Smartmodem will even repeat 
the last command. You can depend on 
Smartmodem for completely unattended 
operation. 

Completely Programmable. 
Smartmodem can be controlled using 




Microcomputer Component System! 

any programming language. Over 30 dif- 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever- 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can l set it and forget \V for the ulti- 
mate in convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You'll know immediately if the line is busy 
or if you reached a wrong number- 



and you don't even need a phone! 

Status at a Glance. Seven LED s 
indicate Smartmodem's current operatmc 
mode: auto-answer, carrier detect, off 
hook, receive data, send data, terminal 
ready and modem ready You re never 
left in the dark! 

Direct-Connect Design. 
Smartmodem is FCC registered for di- 
rect connection to any modular phone 
jack - there's no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro- 
fessional quality features. Versatile per- 
formance. A full two-year limited warranty. 
A suggested retail price of only $279. 

What more could you want? Per- 
haps the matching Hayes Stack Chrono- 
graph, an RS-232C compatible calendar 
clock system. 

Check out the Smartmodem wher- 
ever fine computer products are sold. 
And don't settle gW\ 
for anything less 111 Li*%\*£%c* 
than Hayes I T J liaYGS 



Smartmodem. 

The ultimate concept in modems 

isnowareality. 






Hayes MierocompL 






100692(404)449-87-, 

fcCjp^mputgfAoducts. Inc. 



: : 




NEC 

PC-8000 Series 

Microcomputer 

System. 




CALL FOR PRICE 

BASIC UNIT 

UN0ER $1 200 

NEC 1 2" Green Screen 269 

NEC Add-on Dual Mini Drive : 849 

NEC Computer PC8001-A 32K 995 

NEC Dual Mini-Drive 995 

NEC FDC I/O Port 149 

NEC Hi-Res Color Monitor , 929 

NEC I/O Unit 32K RAM 595 

NEC Impact Printer Cable 49 

NEC Impact Printer F/T 695 

NEC Low Res Color Monitor 399 

NEC Spinwriter #5510 (Serial) 2785 

The WEDGE I/O Unit 32K RAM 549 

32K Memory Board for use with The WEDGE .... 179 



1-800-854-2833 

ACCEPT FOREIGf 
OERS CALL FOR PRK 
QUOTATIONS 



W — I WW by Ca |jf. comp. Sys. 

Floppy Disk Controller 369 

64K Dynamic RAM Board, 200ns 499 

Z-80 CPU Board w/monitor ROM 269 

16K static memory board, 200ns 369 

32K static memory board. 200ns 599 

S-100 12 slot mainframe 475 



A IF ATARI 
MAKES IT 
ATARI* WE SELL IT!! 




$749 

ATARI" 800™ 
PERSONAL COMPUTER SYSTEM 

Atari 400 8K Computer 349 

Atari 800 1 6K Computer 749 

Atari 410 Program Recorder 69 

Atari 810 Disk Drive 449 

Atari 820 Printer 299 

Atari 825 Printer 695 

Atari 850 Interface 169 

Assembler/Editor 45 

Atari Joysticks 18 

Atari Paddles 18 

Basketball 30 

Computer Chess 30 

Invitation to Programming 17 

Music Composer 45 

Star Raiders 39 

Super Breakout 30 

3-D Tic-Tac-Toe 30 

Video Easel 30 

Visicalc 180 

Atari 16K RAM by MPC 85 

Atart 32K RAM by MPC 149. 

Atari Le Stick 35 



SALE 16K 

MEMORY 

BOARD 



FOR 



ATARI* 400/800 

. 16k 4116 200NS RAM 

• Assembled and tested 

• No modification-hardware or software 

• Full one year warranty on partsand labor 
. MPC AT-16 



Hcommodore 

CBM 4016 
$795 




12" Green Screen 
upper lower case letters 
real time clock 
numeric keypad 
IEEE interface 



CBM PRODUCTS 

8032 1095 

4032 995 

8096 1 795 

CBM 4022 Printer , 625 

Tally 8024 1695 

CBM C2N Cassette Drive 65 

CBM 4040 Dual Disk Drive , 995 

CBM 8050 Dual Disk Drive 1345 

CBM SOFTWARE 

CP/M & Related Software CALL 

Word Pro 3 Plus 195 

Word Pro 4 Plus 295 

Commodore Tax Pkg 395 

Visicalc 145 

tEBS Accts Rec /Inventory Interactive Sys 595 

BPI General Ledger 325 

OZZ Information Sys 325 

Dow Jones Portfolio 125 

Pascal 235 

Legal Time Accounting 445 

World Craft 80 285 

Word Check 1 75 

Create-A-Base 215 

Power 85 

Socket-2-Me 19 



VIC 20 

Personal Computer 




$255 




Color - Sound - Graphics 



FOR YOUR VIC 20 

VIC-TV Module 19 

VIC Cassette 65 

VIC Disk Drive . . CALL 

VIC 6 Pack Program 44 



Complete Line 

of Mountain Computer 

& Personal Software 

Products 



^0^5^833 

ORDERS CALL FOR PRICE 

SALE 

16K 

RAMCARD 

=_=_j_ FOR 

Icippkz 




ONLY 



$99 



• MPC AP-16 

• 2 Year Warranty 

• Apple Language System Compatible 

• 4 LED's 

• Switch selectable 2716 EPROM monitor 
socket for customized system monitors 

• 16K . 4116 200NS RAM 

• Operates in any slot (subject to 
software requirements) 



jcippkz ][ 

48K $1089 



Disk 
$435 



APPLE III 
$2795 

SOFTWARE FOR YOUR 

apple 

Alkemstone by Level 10 34 

Asteroid Field by Cavalier 19 

Business Pkgs by Continental 199 

Cosmo Mission by Astar 19 

DB Master 111 by Stoneware 179 

DB Master Utility Pkg 89 

Desktop Plan II by Personal Software 159 

Epoch by Sinus 29 

Flight Simulator by Sub-Logic 34 

Fortran by Microsoft 149 

Gorgon by Sirius 35 

Home Money Minder by Continental 29 

Hungry Boy by Astar 21 

Magic Window by Art-Sci 89 

Personal Filing System 69 

PFS: Report 69 

Robot Wars by Muse 31 

Sargon II Chess Game by Hayden 29 

Space Eggs by Sirius 25 

Spellstar by Micropro 169 

Super Stellar Trek by Rainbow 33 

Supertext II by Muse 119 

Tax Preparer by Howardsoft 139 

Thunderbirds by Astar . , 19 

Typing Tutor II by Microsoft 21 

Visicalc II by Personal Software 159 

Visitrend/Visiplot by Personal Software 199 

Visifile by Personal Software 199 

Wordstar by Micropro 239 

ACCESSORIES FOR YOUR 

cippkz 

16K Ramcard by MPC 99 

Analog to Digital Converter by CCS #7470A 99 

Asynchronous Serial Card by CCS #7710A 129 

Centronics Printer Card by CCS #7728A 99 

Clock/Calendar Module by CCS #71 14A 69 

CPS Multifunction Card by Mtn Comp 185 

Expansion Chassis by Mtn. Comp 595 

IEEE/Cable by CCS #7490A 129 

Joystick by TG 47 

Keyboard Enhancer by Videx 99 

Lower Case Adapter by MPC 35 

Micromodem II by Hayes 295 

Paddles by TG 32 

Parallel Card by CCS ft7720A 99 

Programmable Timer Module by CCS #7440A 99 

Smartmodem by Hayes 239 

Versa-Writer Digitizer Drawing Sys. by Versa Comp209 

Videoterm (80 Column Card) by Videx 269 

Z-80 Softcard by Microsoft 299 

Numeric Keypad by Keyboard Co 119 

Joyport by Sirius 69 

Joystick by Keyboard Co 45 

Keyboard Enhancer II 129 



CALL FOR FREE BROCHURE! 
1-800-854-2833 



EPSONS 





PRINTERS 

Daisey Wheel Printer by C. Itoh 1435 

Paper Tiger 445G 699 

Paper Tiger 460G 899 

Paper Tiger 560G 1 139 

PRISM COLOR PRINTER By IDS 1795 

Qume Sprint 5/45 2499 

Silentype w/interface 349 

MONITORS 

Amdek Color (low res) 389 

Amdek Green 169 

Amdek B/W 12" 139 

Sanyo 9" B/W 1 69 

Sanyo 12" B/W 249 

Sanyo Green 249 

Sanyo 13" Color 449 

ZENITH 12" GREEN 139 

DISKS 

Dysan (pkg 10) 50 

Memorex (pkg 10) 30 

Opus (pkg 10) 25 

BASF (pkg 10) 25 

Verbatim "Gold" (pkg 10) 35 



MONTHLY SPECIALS 

MONITOR $13< 

^ERSA-WRITER 
DIGITIZER $20< 



TO ORDER: Phone or mail orders invited using VISA, 
MASTERCARD. AMERICAN EXPRESS, cashier's or 
certified check, money order or personal check {allow 
10 business days for personal or company checks to 
clear). We accept PO's from Fortune 500 companies & 
U.S. Gov. Agencies. COD's accepted. Include 5% for 
UPS shipping, handling and insurance on all orders not 
prepaid with cash. Min. $5 shipping. APO & FPO include 
5% ($15 min.) for postage. Shipping in CA add 6% sales 
tax. FORIEGN ORDERS include 1% handling ($5 min.) 
shipped air freight collect only. Credit card, COD's & 
PO's not accepted on foreign orders. Please include 
phone number on all orders. All equipment is in factory 
cartons with manufacturer's warranty. Open products 
not returnable. Restocking fee charge for returned 
merchandise. Equipment subject to price change & 
availability WE SHIP THE SAME DAY ON MOST 
ORDERS! 



3^! 



sg«ajH|Hley(g4s 



(714) 579-0330 

MAIL TO: 1251 BROADWAY 

EL CAJON, CA. 92021 



Circle 77 on inquiry card. 



Listing 6 continued: 

PERIOD-' ♦ ' *PLUS='+' 5MINUS='-' JDOL=.'$' t 88*8 § LF = 10 5 FF = 12 I ER«1 31 DEL- 3 27 J 
SPftC'E*32»EEDL>*? 
VAR 

CH ARRAY J ARRAY Ti^lOl OF CHAR* 
READINTEGER: INTEGER* 
POSITION: 1. .9t 

negj boolean? 
digits: set of char, 
begin-creadint> 

DIGITS* »£"*■'&* .♦ '9'3t 

FOR position: ^=1 TO len do 
WRITE ( '_' )l 

for position:^ to len do 

writecchr<bs> ) 5 
position: ^i? 
WHILE position - 1 DO 
BEGIN 

RE AH ( KEYBOARD , CHARRAYHPQSITION3 ) , 

IF (CHARRAYCPOSITIOND IN DIGITS+CPLUSfMINUSD) THEN 
BEGIN 

write(charraycpositiond) i 
position:=pqsition+i* 

END5<if> 
ENDKwhile> 
WHILE POSITION <> LEN DO 
BEGIN 

READ ( KEYBOARD rCHARRAYC POSITIONS) ? 
IF (CHARRAYCPOSITIOND IN DIGITS) THEN 
BEGIN 
WRITE (CHARRAYCPOSITION3) J 

position^position + i ; 

END 
ELSE 

BEGIN 

IF CHARRAYCPOSITION3=CHR(BS) THEN 
BEGIN 

urite<chr(bs) ) ; 

position:=position-i; 

endi-cif> 

if (charraycposition3 in cchr ( space )» chr ( cr ) 1 ) 
THEN len:=pqsition-i I 

ENDKelse> 
ENDJ-CWHILE}- 
REA0XNTJE6ER 1*6.1 

IF CHARRAYC13='~' THEN NEGJ=TRUE elSE NEG : ^FALSE * 
FOR P0SITIONJ=l TO LEN DO 
BEGIN 
IF (CHARRAYCPOSITIOND IN DIGITS) THEN 

READINTEGER:=10*READINTEGER+ORD(CHARRAYCPOSITION3)-ORD( '<>' ) y 
ENDKfor} 
IF NEG 

THEN REABIKTJ* -READINTEGER 
ELSE READINT:- READINTEGER? 
END?-CR£ADINT> 

PROCEDURE EEOS? {erase to end of screen) 
BEGIN 

URITE<CHR(2) ) f 

ENDK(^os> 

PROCEDURE CLEARf-Cclesr the screen) 
BEGIN 

Listing 6 continued on page 172 
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HUNTINGTON CC/HIPUTII 



I ONE OF THE WORLD'S LARGEST INVENTORIES 




Ti 



Ti 



WORD PROCESSORS 

Apple " Wr uer 

Magtc Window Si 00 00 

Easy Writer Professional S250 00 

Letter Perfect S 1 50 00 

Super Text S150 00 

Superscribe Si 29 95 

Executive Secretary S250 00 

Apple ' Wordstar S375 00 
Hebrew II S60 00 

Apple * Writer Extended S34 95 

Select SS95 00 

Word Handler S249 00 

GAMES 
Red Alert S29 95 

Empire I World Builders S32 95 

Golden Mountain S1 9 95 

Space Eggs S29 95 

Apple ' Panic S29 95 

Thief S29 95 

Snack Attack $29 95 

Med Fly Mania S29 95 

The Book Si 9 95 

Hi -Res Soccer S29 95 

Apple ' Oids S29 95 

Wurtt of Huntington Computing 
Ultima S39 95 

Autobahn S29 95 

Battle Cruiser Action S44 95 

Gorgon $39 95 , 

Super Stellar Trek $39 95 , 

Hellfire Warrior $39 95 , 

Gamma Goblins S29 95 1 
Mission Asteroid $19 95 1 

Wiiardry $49 95 1 

Warp Factor $39 95 , 

Microsoft Adventure S29 95 1 

Wizard and the Princess S32 95 1 

Flight Simulator S34 95 < 

Odyssey S29 95 < 

Sargon II $34 95 , 

Space Eggs S29 95 > 

Hi - Res Cnbbage S24 95 1 

Lords of Karma (cass ) S20 00 < 
Oh Shoot , 

ABM S24 95 1 

Computer Conflict S39 95 1 

Computer Air Combat S59 95 1 

Temple of Apshai S39 95 1 

Zorkll S39 95/ 
All Nibble Software 

Robot Wars S39 95 , 

Cranston Manor $34 95 t 

Dragon s Eye S24 95 / 

Twala s Last Redoubt S29 95 r 

Snoggje S24 95 t 

Alien Rain S24 95 t 

Alien Typhoon S24 95 r 

Raster Blaster $29 95 f 

Creature Venture S24 95 « 

Hodge Podge $23 95 * 

Meteoroids in Space $19 95 n 

Dragon Fire S49 95 r 



MISCELLANEOUS 

D C Hayes Micromodem S3 75 00 r 

D C Hayes Smart Modem $279 00 t 

460G Paper T.ger S 1 094 00 r 

560G Paper T.ger S 1 394 00 r 

T.oer Trax S16 95 r 

Z 80 Softcard $395 00 r 

NEC 12 Green on Black $260 00 r 

V.dex 80-col $350 00 * 

TG Joystick $59 95 „ 

TG Game Paddles S39 95 n 
Paymar LCA Rev 7 

Dragon Fire $49 95 « 

Jawbreaker S29 95 n 

Hadron $34 95 „ 

Dark Forest $29 95 „ 

Southern Command $39 95 n 

Beer Run $29 95 n 

Hungry Boy S24 95 n 

Ring of Saturn $39 00 n 

Streets of the City 4 Trucker $24 95 n 

Race for Midnight $29 95 n 

Galactic Empire $24 95 n 

Space Warrior $24 95 n 

Pulsar II $29 95 * 

Star Cruiser $24 95 n 

Both Barrels $24 95 n 

Cyber Strike $39 95 « 

Phantom 5 S29 95 #* 



now 144.** 
now $3 11.14 
now $117.49 

now 1137.4* 

now $111.3* 

nam $313-4* 

nam $144.44 

now $14.** 

now $14.4* 

now $111.1* 

now $119.99 

KM $14.19 

•m $14.99 

km $1449 

km $19.44 

*m $19.99 

km $11.39 

km $11.19 

km $14.19 

km $17.99 

KM $11.19 

KM $11.19 

$19.99 

km $1149 

KM $11.19 

km $1449 

km $1149 

km $1349 

km $11.99 

KM $11.19 

km $17.99 

km $4149 

cm $11.99 

cm $11.19 

cm $14.99 

cm $19.49 

cm $11.19 

o» $19.49 

<m $11.19 

<M $11.19 

<m $14.99 

<m $19.99 

<m $11.19 

cm $11.99 

cm IS1.99 

cm $3149 

cm $11.99 
11%e4tllsff 

cm $11.99 

cm $19.49 

cm $11.19 

CM $11.19 

CM $11.19 

EM $11.19 

CM $11.19 

CM $11.19 

CM $11.19 

CM $11.19 

cm $14.99 

cm $41-49 

cm $199.44 

m $149.44 

m $941.99 

m 1111.44 

M $11.11 

m $199.44 

m $149.44 

m $199.44 



$1149 
$19.49 
$41.44 
$14.14 
$14.49 
$14.19 
$11.49 
$14.19 
$11.19 
$1149 
$11.19 
$11.19 
$11.99 
$11.19 
$11.19 
$19.99 
$1149 
$14.99 
$11.19 



Softlights 

By Fred Huntington 

There are several new exciting pro- 
ducts this month for the Apple B . 

We've got Amdek's super new mon- 
itors - the no-glare green/black and also 
the HIRES color monitor - all at special 
prices. Both of these are absolutely 
beautiful. 

Write for information on the niftiest 
piece of business software to come out 
in a long time - VersaForm from Applied 
Software Technology. It's a business 
forms processor which is a sophisti- 
cated, yet simple to use transactional 
management program. 

Speaking of monitors, check out the 
new Kaga 12 green/black monitor. I 
liked it so much I took the first one home 
and kept it for my personal use on my 
Apple " . Our special price is $ 1 99 j 

We've got the best deal going on 5 1 /4 " 
diskettes. We're very proud to be carry- 
ing the Elephant Memory Systems disk. 
They have hub rings, a life-time 
guarantee, and are among the best 
disks you can buy at any price. Don't be 
fooled by our low introductory price of 
$24.99* We II match these disks 
against any made. 

The most exciting printer to be intro- 
duced yet, the Prism Printer'- from IDS, 
is now available. Print speeds of up to 
200 cps, friction and traction feed, four 
color printing and much more. A bargain 
at $1995, but even more so at our price. 
Please call. 

Learning to type a bore? Not when It's 
a game' We have the new Mastertype 
from Lightning $35.09. Educational 
Courseware has many delightful pro- 
grams including ones to help teachers 
teach by providing their own questions in 
American history, biology, etc. Each is 
$28.79 (list $32.00) 

We have much more than what is 
listed in our ads or catalogs. If you see it 
advertised in this magazine, chances 
are you can get it at a 10 to 15 percent 
discount from us. both hardware and 
software. 



COMING SOON! 

California Toll-Free Number 

800-692-4146 




Portfolio Maste 

Market Charter 

Dowiog tor Market Chanei 

Investment Decisions 

Stock Tracker 

Stock Tracker (Auto Ver i 



STOCK PROGRAMS 

S75 00 now $41.1* 



S129 95r 

S99 95r 

S99 95r 

S190 00* 

S300 00r 



BUSINESS APPLICATIONS 



$111.1* 



$44.** 

$141.4* 
$114.** 



S200 00* 
S26 95* 
S29 95* 
S200 00r 
S750 00n 
S99 95* 



S200 00 

S1 79 95 

S259 95 

S149 95 

S59 95 

S229 95 

S95 00 

S95 00 

$495 00 



Invoice Factory iSpe 

Regression Trend Analysis 

Multiple Regression 

Microsoft Fortran 

Microsoft Cobol-80 

Business Pac 100 

Desktop Plan n 

Vtsicaic 3 3 Special 

Visipiot 

Visitrend/ Visiplot 

Visiterm 

Complete Mailing (Avant Garde) 

DB Master 

PFS 

PFS Report 

Thinker 

Request 

Super Kram 

ASCII Express 

BPI Accounts Receivable 

BPI General Ledger 

The Mail Room 

Continental General Ledger 

Cont Accounts Receivable 

Cont Accounts Payable 

Continental Payroll 

Broderbund Payroll 

Informer II 

Creative Financing 

Real Estate Analyzer 

Accounting Assistant (cass ) 

Spell Star 

Muse Form Letter 

Property Management System 

PERSONAL/HOME 
Interlude (disk) Si 9 95 

Handwriting Analysis 
Decision Master 
The Correspondent 
Diet Planning 
Win at the Races 
Pro Football (SDL) 
College Football (SDL) 
Grocery List 

Financial Management System 
Home Money Minder 

MISCELLANEOUS 
Verbatim Datalife plain w/hubs 
Dysans 
Flipsort Box 
Scotch Disk Cleaner 
E-ZPort 

The Book 

Escape from Acturus 

Basic Mailer 

Memory Management ll 

Castle Woifenstem 

Upper Reaches of Apshai 

Bndge Tutor 

Crossfire 

Epoch 

Outpost 

Ulysses 

Space Quark 

Beneath Apple DOS (book) 

Birth of the Phoenix 

Goblins 

Painter Power 

U S Constitution 

Merger 

Super Stellar Trek 

LISA 

Brain Surgeon 

Info Master 

Waterloo ll 

Speedstar 

Kaves of Karkhan 

Dos Boss 



$14*.< 

133.1* 

$11.1* 

$111.1* 

$117.4* 

$44.** 



S200 00now $11*. 



$14*. 
$191.1* 
$111.4* 
$117.1* 
$314* 
$1*4.1* 



now $414-1* 



S225 00 no* $1*1.1* 

Si 75 00 no* $144.1* 

S99 95 now 144.** 

S395 00«o» $111.1* 

539b 00 now $333.1* 



a 

h 

M PI 

a 
I 

I 
D 
D 



Call Toil-Free 800-344-41 1 1 



Post Office Box 1235 
Corcoran. California 93212 

Order by Phone 800-344-41 1 1 
In California (209) 992-541 1 



Apple • is a registered trademark of Apple Computer Inc 
Pet • is a registered trademark of Commodore 
TRS-80 'S a registered trademark of Tandy Corp 
Atari is a registered trademark of Ata' 
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Listing 6 continued: 

write<chr<12> ) 
end; 

PROCEDURE ELINEKe-r*ftfl line> 

BEGIN 

WRITE<CHR<14) ) 

END? 

PROCEDURE EEOL? -{erase to end of line> 
BEGIN 

URITF(CHR(04) ) 

END? 

PROCEDURE WAIT? 

{routine used to halt program while user examines output) 
YAR CH I CHAR? 
BEGIN 

60T0XY(10,23> ? 

URITE( 'ENTER <ESC> TO CONTINUE'); 

REPEAT 

READ(CH) 
UNTIL CH ■ CHRC27) 
END? 

PROCEDURE CENTER <(ST t STRING? SCREEN I BOOLEAN))? 
{routine to print s string in the center of the 1 i n e > 
VAR XfY t 0**132? 

CH I CHAR 5 
BEGIN 

CH t* ' '? 

IF SCREEN THEN Y \m 40 ELSE Y : = 66? 

x !■■ y - (length(st) div 2) ? 
writeln<ch:x*st) ? 

END? 



PROCEDURE PDOL {(DOL J LQNGINT?VAR STDOL 
BEGIN 

STR(D0L»STD0L) ? 

INSERT ( ' . ' f STD0LrPRED<LEN6TH<STD0L) ) ) ? 
END? 



INTSTR)>? 



PROCEDURE READDOL -C ( LEN : INTEGER* VAR DOLREAD t LONGINT ) > ? 
(routine to permit entry of long integer of LEN digits) 

CONST 

BS = 8? PLUS ■ ' + ' ? MINUS * ' -• ' ? 

VAR 

position:!* ♦ io * 
neg:bool>:an? 

ESC % CHAR? 

CHARRAYJARRAY CI •♦103 OF CHAR? 

DIGITStSET OF CHAR? 

BEGIN-Creacidol)- 

SAKE \* FALSE? 
QUIT fa FALSE? 
ESC t- CHRC27) ? 

digits: = c '0' • . '9' :? 

fdr position :=1 to len do 

WRITE ( '... ' > % 
FOR POSITION !=1 TO LEN DO 
WRITE(CHR<BS> ) I 



Listing 6 continued on page 174 
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WITH THE UCSD p-SYSTEM," 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITHr 



HARRY BLAKESLEE, President, Denver Software 




UCSD p- System and UCSD Pascal are trademarks of the Regents of the University of California. 



Our business is bigger and 
better than ever. 
A lot of the credit for that 
goes to the UCSD p- System software 
from SofTech Microsystems. It's 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p- System— like our 
financial management package— and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSD 
p- System, Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p-System,you can use the language 
of your choice— UCSD Pascal,™ 
FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor- 
row. With the microcomputer 
software that goes from "A" to "Z." 
Distribution licensing and single 
copies available. Write or call for 
details, so you can start going 
places, too. 

micnosvsTems 

a suBsiomnv of softech 

For the software that's going places. 

9494 Black Mountain Road, San Diego, 

CA 92126. (714)578-6105 

TWX: 910-335-1594 



Circle 416 on inquiry card. 
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Listing 6 continued: 



POSITION =1* 
REPEAT 

READCKEYBOARDfCHARRAYCPOSITIONH)* 
UNTIL (CHARRAYCPOSITION1 IN DIGITS+CPLUS t MINUS t ESC f 



(CHARRAYLPOSlTlOhn 
C'Q' t 'u' 1) 



IF (CHARRAYCPOSITION3 = ESC) OR 
THEN IF (CHARRAYCPOSITION3 IN 
THEN BEGIN 

QUIT := TRUE? 
EXIT(READDOL) ? 
END 
ELSE BEGIN 

SAME != TRUE? 
EXIT(READDOL) > 
END 

else begin 

write(charraycposition3) t 
position:=position+15 

while position o len do 

BEGIN 
REPEAT 

readckeyboariucharraycposition:) * 
until (charraycpositiond in (digits + c ' . 
if (charraycposition1 in digits ) thfn 

BEGIN 

write(charraycposition3) t 
position:=position+i? 

END 

else: 

BEGIN 

IF CHARRAYEPOSITION3=CHR<BS) THEN 
BEGIN 

writf:<chr(bs> m 
positionj=position-i j 

ENDKIF> 

IF (CHARRAYCPOSITION3 * ' # ')THEN 
BEGIN 

WRITE< > ♦ ' ) f 
LENJ=POSITION+l f 
END? 
ENDKelse> 
ENDf -CWHILE> 

dolread:=o; 

IF CHARRAYCn='- ' THEN 
FOR POSITION? =1 TO LEN 
BEGIN 

if (charraycposition3 in digits) then 
dolread:=io*dolread+ord(charraycposition:)-ord< 

END?-Cfor> 
IF NE6 THEN DOLREADJ= - DOLREAD* 

END?<re3ddol> 



IN 



9 'a 
CO 



3)5 



1) 



rCHR(B3)3) ) f 



NEGJ=TRUE 

DO 



else neg:=false* 



0' ) 



BEGIN^fit ff.3in> 




START? 




WRITELN* 




MEM 5 




wait; 




REPEAT 




CLEAR f 


Listing 6 continued on page 176 
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Circle 18 on inquiry card. » 
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Amdek 



From picture perfect. 



To letter 



Amdek 
Color-I 
FCC/UL approved 



Amdek 
V"ideo-300 



At Amdek, we make monitors for people who 
demand state-of-the-art color. And for people who 
know that crisp, clear text display is an art in itself. 

Our versatile Color! 13" video monitor features 
standard NTSC composite input, front-mounted con- 
trols and a built-in speaker with audio circuit. Our 
popular Video-300 12" Green Phosphor monitor has an 
easy-to-read, non-glare screen, 18 MHZ band width 
and 80 x 24 character display. 

Both offer easy portability, with lightweight 
cabinetry and molded-in handles. And both are fully 



compatible with most computer and word processing 
systems. So compare our performance with other 
monitors. Then compare prices. For quality and value, 
you'll choose Amdek. 

NEW THIS FALL: our advanced high resolution 
Color-II monitor with interface board for Apple II com- 
patibility. Color-II features RGB, TTL input and 560(H) 
x 260(V) resolution for crisp 80 x 24 character display 
and exceptionally sharp color graphics. Ask your 
dealer about an Amdek Color-II, Color-I, or Video-300 
monitor today. 



Listing 6 continued: 

URITECFIT COMMAND --> P)rint E)dit Oalou] ate R)e3d W)rite Q)uit ')> 
REPEAT 

REAJJ(CH) 
UNTIL <CH IN C'E' > 'e' t 'C r 'c' f 'R' > 'r' f 'W t 'w' r 'P' t '>>'i 'G' * ' ct ' 3 ) J 
CASE CH OF 

'E't'e' J EDIT? 
'R'r'r' 2 BEGIN 

RW('R')f 

FSTAT !* TLINESC7D.FS* 

IF FSTAT IN C2;33 THEN SINGLE J« FALSE? 
END? 
'U' * 'w' t RU( 'W ) ? 
'P't'p' t PRINTER? 
'C'r'c' J CALCULATE? 
END?-Cc3se> 
UNTIL (CH IN £'Q* ? 'u'D) ? 
END«<f it msin> 




Chart your financial future 
with MicroFinesse 



In this fast-paced business world, the best way to stay 
competitive is to chart your financial alternatives 
clearly and make decisions fast. 

MicroFinesse is a complete planning package 
providing professional forecasting PLUS full high- 
resolution color graphics support, including pie charts, 
histograms and graphs, for the financial projections 
you create. 

With this evolutionary resource planning tool you 
can consolidate or expand your financial models, 



generate up to 15 user-defined reports per model, 
with visuals, all without bothersome reprogramming. 

Previously available only for mainframe applica- 
tions, MicroFinesse can now be pur- 
chased for the 48K Apple 1 1 • with the 
Apple Language Card. 

So when your variables are many 
and your time is limited, take a good 
look at the financial artistry of 
MicroFinesse. 




MicroFinesse 

630 Bancroft Way, Berkeley, CA 94710, (415) 548-2805, Distributed by: ^f^OSBORNE/McGraw- 

Apple II is a registered trademark of Apple Computer, Inc. MicroFinesse is a trademark of P-E Consulting Group Limited. 



Hill 



\ik 
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Listing 7: The FIT segment procedure START. This procedure sets up the variables used in other parts of FIT 

SEGMENT PROCEDURE START, {sets ur- the v«ri*bles> 

PROCEDURE INITIALIZE; 
{inserts nul values in TLINES> 
MAR 

I : 1**MAXLIHEI 
EMPTY t TLINEf 
BEGIN 

WITH EMPTY DO 
BEGIN 

IPTR := NIL? 
HUS t^ Or 
WIF J* 0? 
TOT t-« 0? 
END? 
FOR I 1= B TO MAXLINE DO 
BEGIN 

TLINESCI1 t« EMPTYr 
TLINESCIH.TAG I* 1 
END? 
WITH TLINESC73 DO 
BEGIN 

Dl J= II 92i«SI ff3't"801 
TAXYEAR $* / ' ? 

fs r*Oi exem := o? 

END? 
WITH TLINESC63 DO NAME ?• ' *? 
ENDKinitiall^e> 

PROCEDURE READFACTORSf 

{reads the I'M factor file into the array TAXRAY> 
VAR TFILE t FILE OF FACTORARRAY? 

TTABLE t TAX...TABLE? 
BEGIN 

RESET (TFILE, ' FACTORS ♦ FTAX ' )? 
FOR TTABLE != X TO Z DO 
BEGIN 

TAXRAYCTTABLE3 t* TFILE~? 
WRITEC ' ♦ > ) ? 
GET(TFILE) 
END? 
CLOSE(TFILE) ? 
END K read f sc tor s> 

PROCEDURE READNAMES? 

{reads the line names into the array TITLES> 
TYPE T=ARRAYC1 ♦ ♦MAXLINE] OF STRINGC303? 

MAR TNAMESJFILE OF T? 

BEGIN 

RESET<TNAMES* ' LINENAMS • FTAX ' ) ? 

TITLES := TNAMES~? 
END? 



PROCEDURE GETDATE? 

{Sets the date from the disk in drive 4> 
YAR 

DUMMY X PACKED ARRAY CJ**22 1 OF CHAR? 

HIGHr LOW X INTEGER? 
BEGIN 
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tomPUTER WAREHOUSE 



CALL TOLL 



ATARI 



Special 32K 800 System 

800 w/32K. recorder, sta 

raiders, joysticks 

Above w/48K 



800 (16K) 

400 

810 Disk Drive 
825 Printer 
850 Interface 
410 Recorder 
830 Modem 



16K Memory 
32K Memory 



DISK DRIVES 

Lobo 

Apple 1st Drive 
Apple 2nd Drive. 



MODEMS 

Novation 

CAT 

D-CAT 
Apple Cat II 
Auto Cat. 



$490 
$410 



$140 
$155 
$349 
$235 



$1275 



PRINTERS 

C. Itoh 

25CPS- Serial $1380 

25CPS- Parallel $1310 

40CPS- Serial $1555 

45CPS- Parallel $1700 
Prowriter Call 

Datasouth 

DS 180 

Diablo 

630 RO 
w/Tractors . 

630 RO 
wo/Tractors 
Epson 

MX-80 

MX-80 F/T 

MX-100 

Infoscnbe 

500 

1000 

NEC 

PC-8023A 



$2260 

S2050 

Call 
Call 
Call 



Call 
Call 



7700 Series 



-A 
-A 



3500 Series 
Okidata 

Microline 80 
Micro-line 82- 
Microline 83- 
Microline 84 

Paper Tiger 
560G 

Texas Instruments 
810 Basic 
810 Loaded 



Call 
Call 
Call 



$330 

S470 

$740 

Call 

$1050 

$1250 
$1450 



• it 




-528-1054 



Novation 



HH 



data systems 



V^y TECHNOLOGY. INC. ^^ lClC^^QCO 

Texas Instruments 

EPSON f A . rn O 

EPSON AMERICA. INC. I £aL1b^A# J 

OKIDATA 




VIDEO TERMINALS 

Adds 

Viewpoint $535 

Altos 

Aitos i Call 

Soroc 

IQ 120 

IQ 130 

IO 135 

IQ 140 

Televideo 

910C 

912C 

920 C 

925 C 

950 C 

Zenith 

Z-19 



$660 

Call 

Call 

.Call 



S575 
$690 
$735 
$740 
$925 

$680 



DISKETTS 

Scotch 
534*0, 10, 16 Sector 

{Qty 100) 

8 0. 32 Sector 

(Qty 100) 



$250 
$260 



COMPUTER SYSTEMS 



COMPUTERS 

Altos 
ACS 8000-1 5 $3995 

ACS 8000-2 w/CPM« $ 2695 
Alspa 

asci-1 Call 

asci-2 Call 

nec Call 

Northstar 

Advantage Call 

Horizon II 64K DD $2750 
Horizon II 64K QD . . $3050 

Televideo Systems Call 

System I $2255 

System II $5045 

Zenith 

Z-89 48KW/CPM® $2160 

Z-90 64K w/CPM® $2385 

Both above w/supercalc 

MONITORS 



Zenith 

12" Green Screen. 



$115 




Prices & availability subject to change without notice Personal checks will delay shipping two weeks 



GOmPUTCR 



2222 E. Indian School Rd. • Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 «B mmmm 

{ JJQRf HQt Iff ° ther lnformation: 602-954-6109 W&> ■— i 

—^ MM —^"^^= Store Hours: Tues.-Fri 10-5 MST Saturday 10-3 MST 



Prices reflect 3% cash discount. Product shipped in factory cartons with 
manufacturers warranty. Add 2%, a minimum of $5. for shipping and handling. 
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UNITREADC 4, DUMMY. 24* 2>? 
HIGH != ORD ( DUMMY C 22 3 )f 
LOW J-- ORD ( DUMMY [ 21 ] )l 
DAY 8* ( HIGH MOD 2 ) * 16 + LOW DIV 16? 
MONTH J= LOW MOD 16; 
YEAR t= HIGH DIM 2? 
END! 

BEGIN-Cstart> 

GETDATE? 

{the following set contains line numbers of line* requiring calculation} 

CALCSET l» 19 * 10 >22 f ZOiZX f 3292* 93Ar Z5$37 r 46 * A7 t 5A * 62r 62 i 64 * 65 t 66 f 69 f 70 i?3f 
74*75*76* 8?* 86* 88* 90* 93* 94* 95* 98* 99* 100* 101 f 102 9 103 1 1 04 t 1 05 9 1 06 1 
107, 109* 111* 114f 1183 1 

SINGLE 5= TRUE? {needs a value to «.t«*rt> 

SCREEN l« TRUE? {ino-st times it Ls> 

INITIALIZE? {zero TLINES> 

READFACTORS? {fill tax factor arr.sy} 

READNAMES? {fill line number &fTiiw> 

END?{st*rt> 



Listing 8: TTie FIT segment procedure EDIT. EDIT enables the user to enter and correct data for form 1040, Schedule A r and Schedule 
B. EDIT lets the user work on all lines sequentially (procedure ED-SEQUENT) or on an individual line requested by number (pro- 
cedure ED-INDIVIDUAL). Both these procedures call the procedure EDIT-TLINE to do the real editing of any line. 

SEGMENT PROCEDURE EDIT? 
VAR LN I TLINE...NUM? {index to ARRAY TLINES> 

INT t INTEGER? 
EDIT-CHARpCH J CHAR? 

PROCEDURE EDIT. SPEC? 

■Center taxpayers name*the tax **«•?• ffilini status «*nd number of dependents} 
VAR 

H*W I INTEGER? 
INTrEXEMPS J INTEGER? 
LN t TLINE..NUM? 
PROCEDURE FILINGSTAT? 
BEGIN 

WITH TLINESC73 DO 
BEGIN 

G0T0XY<0*4> ?EF0S* 

WRITELNC 1) Single' ) ?WRITElN? 

WRITELNC' 2> Married filinsi Jointly ')? WRITELN ? 

WRITELNC 3) Married filini Separately '>* WRITELN? 

WRITELNC 4) Head of household ')? WRITELN ? 

WRITELNC 5> Widow ( & r >'>? WRITELN f 

REPEAT 

INT 1= READINT(l) 
UNTIL INT IN Cl.»53? 
FS l« INT? 

IF FS IN C2*3D THEN SINGLE {« FALSE? 
END?{with> 
END %<t i I i n*s t a t > Listing 8 continued on page m 
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WE HAVE A HARD-ONE 

FOR YOU ! 

WHO MAKES A 
WINCHESTER HARD DISK for 

IBM-PERSONAL COMPUTER, 
TRS-80" MODE L III, etc.? 




THE VR DATA HARD DISK III 
WINCHESTER SUBSYSTEM 

6.5 MEG to 19 MEG per UNIT 
FROM $2895* 



'Subsystem includes 6 5 MEG Winchester Drive Power 
Supply, Controller, I/O Controller Adaptor, Enclosure, 
Cables 



Other Quality Products 




Quality Products 


Available 




in the QUEUE 


IBM - Personal Computer 




IBM - Personal Computer 


2nd Floppy Disk Drive 


$265.00 


Memory Expansion - 192K 


Superbrain & QD 




D-CON • Integral Direct Connect Mode 


Parallel Output Port 


99.00 


VR-RS232C 


TRS-80- Model III 




TRS-80 Mod III 


Disk III Floppy Subsystem 


599.00 


D-CON • Integral D.C. Modem 


2nd Drive 


265.00 


Computer w/lntegral Hard Disk III 


VR-RS232C 


75.00 


and Disk III 



DEALERS & OEM'S INVITED SERVICE • 215-461-5300 

800-345-8102 • 215-461-5300 - PA • TELEX 845-124 

PRICES SUBJECT TO CHANGE W/O NOTICE 

TRS-80 - TRADEMARK OF TANDY CORP. 

DISK II, HARD DISK III, D-CON - TRADEMARKS OF VR DATA CORP. 




tr. 



VR Data Corporation 

777 Henderson Boulevard • Folcroft, PA 19032 



¥**** 



Listing 8 continued: 

BEGIN 

LN t*. 7 f 

clearjgotoxy(Ot2) ; 
with tlinesc73 do 

BEGIN 

CENTER (TITLESC53, SCREEN*) fWRITELN* 

NAMER( 'NAME' * TL INESC4 3 ♦ NAME f 26 ) \ 

NAMERCTAX YEAR ' i TAX YEAR > 4 ) * 

FILINGSTAT? 

EXEM t= 0? 

QLEAR?G0T0XY<0>2) * 

WRITE( 'ENTER CORRECT LETTER'); 

GOTOXY<Of 4) ? 

CENTER (TITLESC 73 > SCREEN) IWRITELNI 



WRITELNC ' 
WRITELN( ' 
WRITELN< ' 
WRITELN< ' 
REPEAT 

READ(CH) 
UNTIL CH IN 
CASE CH OF 



Y)ours*lf ' ) fURITELN* 
Over sixtaf ive' ) JWRITELN* 
B)lind' ) fWRITELN? 
T) over 65 c=nd blind')? 



'0' 
'B' 
'T' 



1 'H' 
f'o' 
, 'b' 
f *%' 



C'Y' 

: h 

: h 

: h 

: h 



0' 



B ' f ' b ' 3 i 



!= 2 



3f 



ENDF<C3se> 
IF NOT SINGLE 
THEN BEGIN 

CENTER ( TITLES CLN3» SCREEN) 5 WRITELN? 
G0T0XY<0*6) iEEOS? 



WRITELN( ' 
WRITELNC ' 
WRITELN< ' 
WRITELN< ' 
REPEAT 

READ(CH) 
UNTIL CH IN 
CASE CH OF 
' S ' f ' » ' J 
'0' f 'o' t 
'B'p'b' : 
'T' f '%< X 
END*fcE;*e> 
ENIKIF> 
ELSE 14 J= Of 
CLEAR*G0T0XY<0>6) > 
WRITE CENTER NUMBER OF 
EXEMPS := READINT(2) * 
EXEM J= H + W + EXEMPS* 
ENDKwith> 
END»-Ceditspec> 



S)pouse' ) iWRITELN* 

Over sixtaf ive' )*WRITELN? 

B)lind' ) JWRITELNJ 

T) over 65 end blind' ) ; 



C'S' ? '%' f '0' f 



B ' f ' b ' 3 i 



W 

W 

w 
w 



;= 2? 

J= 2? 

:= 3* 



OTHER DEPENDENTS ') 5 



PROCEDURE EDIT-TLINECLN t TLINE-NUM)* 
•Cmain date input roubine> 
VAR 

HSUMfWSUMfDOL t INTEGERC91; 

NEXTPTRfPTRfLASTPTR t POINTER? 

TL J BOOLEAN* 

CH : CHAR? 

PROCEDURE VIEW? 

■Cdisplsy contents of TLINESCLN3> 
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The revolutionary Discovery multiprocessor is the only system that 
allows the total integration of powerful 16 bit 8086 processors with 
the more standard Z-80 user processors. The DISCOVERY system may 
be configured in any 8 bit/16 bit combination, or as a totally exclusive 
16 bit system only to provide the ultimate in performance and flexibility 
in advanced micro systems. 

Ultimate performance. The dpc-186 is the most sophisticated single 
board microcomputer available today offering more power and faster 
processing time through the 8086 CPU for bigger, more complex 
programs. Memory starts at 128 K (compared to the Z-80's 64 K), and 
is expandable to 1 megabyte. And the dpc-186 is fully compatible with 
the standard DISCOVERY multiprocessor system permitting efficient 
upgrading as future needs develop, without sacrificing any of your 
extensive hardware and software investment. 



World's best multiprocessor system. The DISCOVERY system pro- 
vides separate processors and memory for each of its 16 users. It offers 
full CP/M™and CP/M-86™ compatibility, interprocessor communication, 
and shared and private files. Each user can take advantage of shared 
peripherals and cross submitting of tasks between processors. The system 
is controlled by a unique, two board dpc-280 service processor and 
dpc/os distributed processing operating system. 
By the board or by the system. The DISCOVERY multiprocessor is 
ready for immediate delivery as a complete system, as processor boards, 
and everything in between. It offers exclusive technology in multipro- 
cessing, yet is fully compatible with existing standards including CP/M 
and S-100. It is quite simply unmatched in performance, capabilities 
and offers a far greater degree of flexibility. 
DISCOVERY— offering a whole new world of possibilities. 



For the first time, 8 and 16 bit processor intermixing. 




Action Computer Enterprises, Inc. 



hJLA* 



The Multiprocessing Company 

55 West Del Mar Boulevard, Pasadena, CA 91105 USA 

(213) 793-2440, TWX 910-588-1201 



Dealer and OEM inquiries invited. 

*CP/M is a registered TM of Digital Research, Inc. 



Circle 8 on inquiry card. 



MiniMicroMart has a reputation 

for LOW PRICES For a limited 



■ ■ 



Listing 8 continued: 
VAR 



SCREEN 

OBJ : INTSTRJ 



BEGIN 

SCREEN |* TRUE? 
G0T0XY(0f3) ( 
EEOS? 

IF NOT SINGLE 
THEN BEGIN 

G0T0XY(0r8) $ 

PD0L(TLINESCLN3*HUSf0BJ> J 
WRITFC / HUSBAND' t20? OBJ : 20) I 
GOT0XY(0> 1.0) I 
PBOL(tLXNESCLN3«WXF ? DBJ) i 
WRITE( 'WIFE' :20*QBJ!20> ? 
END? 
G0T0XY<0>12> r 
PD0L<TLINESCLN3.T0T jOBJ) t 
WRITE ( 'TOTAL' t 20* OBJ t 20) ? 
END? 

PROCEDURE SUMS % 

■tadd 311 ITEMs end place values it< TLI NESE LNH> 
BEGIN 

WITH TLINESCLND DO 
BEGIN 



HUS 14 Of 




WIF $a Of 




TOT l« o? 




IF IPTRONIL 




THEN BEGIN 




NEXTPTR N IPTRJ 




REPEAT 




IF NEXTPTR-" ♦WHOSE = 


H_0WN THEN HUB 




ELSE WIF 


NEXTPTR := NEXTPTR-" 


. NPTR 


UNTIL NEXTPTR = NIL? 




TOT I* HUS + WIF 




END?-Cif> 




ENDf<with> 




ENDf-Csuit.s> 





HUS + NEXTPTR" *AMT 
WIF + NEXTPTR~*AMT? 



PROCEDURE WHO (PTR t POINTER)? 
■Cassisfn item to husband or wife}- 
BEGIN 

WITH PTR" DO 
BEGIN 

GOTOXYCOf 12) f 

WRITE< 'ASSIGN TO H)USBAND W)IFE ')? 

REPEAT 

READ(CH) > 
UNTIL (CH IN E 'H' t 'h' p 'W' » ' w ' 1 > % 
IF CH IN C'H'r'h'3 THEN WHOSE \m H-QWN 
ELSF WHOSE |« W...0WNS 



BEGIN-Cviewite.ii> 
CLEAR* 

WRITE< 'COMMAND --> <ESC> to continue "TOelfcte ')§ 
WRITEC ChsnSe — > N)ame A) mount ' ) I 
IF NOT SINGLE THEN WRITER U)hose ')? 
WITH PTR~ DO 
BEGIN 

VIEWITEM := nptr; 
G0T0XY(0f4) 9 
WRITEC 'LINE NUMBER ' ) J 
IF LN <= MAXTLINE 
THEN WRITE<LN : 2) 

ELSE IF LN <■ MAXALINE THEN WRITE < LN-MINAL INE+ 1 X 2> 

ELSE IF LN <= MAXBLINE 

THEN WRITECLN-MINBLINE+1 S 2) J 
WRITELNC 'fTITLESCLNIMO) t 
G0T0XY(0f6> * 
WRITE<NAME> fEEOSf 
GOTOXYCOfS) I 
CASE WHOSE OF 

H_OWN I WRITEC 'HUSBAND')* 
W-OWN I WRITE < 'WIFE' ) * 

T„OWN : WRITEC 'TOTAL' ) I 
END?-Ce<3<»e> 
GOTOXYCOtlO) ? 
PDOL(AMTfOBJ) ? 
WRITEC 'AMOUNT ' fOBJ:12> * 
REPEAT 
REPEAT 

G0T0XY(77f0) fREADCCH) i 

IF CH <■ CHRC4) {delete routir.e> 
THEN BEGIN 

IF TL -Cif pointer was from TLINESCLNJ> 
THEN TLINESCLNU, IPTR %* NPTR 
ELSE LASTPTR".NPTR t= NPTR f 
EXITCVIEWITFM) r 
END I 
UNTIL ( CH IN C'N' t 'n' »'U' » 'w' f 'A' t 'a' »CHR(E3C)D>f 
IF CH IN C'N'f 'n' f 'W' f'w' f 'A' • 'a' 3 

THEN BEGIN {ch*ns*e p value in ITEM> 
WITH PTR~ DO 
BEGIN 

CASE CH OF 

'N'»'ri' I NAMERC 'NAME' f PTR~ ♦ NAME f 10 > f 

'A'F'a' : BEGIN 

GOTOXY(OfIO) I 

READD0LC9f AMD t 
URITELNJ 
END? 

'W'f'w' t WHOCPTR)? 
ENDf<CASE> 
G0T0XY<77f0) i {return cursor to command }:iritf> 

ENDKWITH> 
END? 
UNTIL CH * CHRCESOf 
ENDKwith> 
TL *■ FALSEf {parent of pointer i% no longer TI..INE8CLN3> 
LASTPTR t= PTRf. 
END{viewitem>i 

Listing 8 continued on page 190 
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eatable prices 



Orange Micro 




NEC 8023 DOT MATRIX 



^iililk 



High resolution graphics: 
144x160 dots/inch • Pro- 
portional spacing • Lower 
case descenders • 9 x N 
dot matrix • 8 character 
sizes • 5 unique alphabets 
• Greek character set • 
Graphic symbols • 100 cps 
print speed • Bidirectional, 
logic seeking printing • 
Adjustable tractors • Single sheet friction feed • Paper 
empty sensor • Vertical & horizontal tabbing ■ 
Bidirectional paper feed • Bold & underlined print 
NEC 8023 DOT MATRIX (List $795) $ Call 



EPSON MX 80/MX 80 FT 

9 x 9 dot matrix • Lower case descenders • 80 CPS 
• Bi-directional, logic seeking • 40, 66, 80,132 columns 
per line • 64 special graphic 
characters • TRS-80 Com- 
patible • Form handling • 
Multi-page printing • 
Adjustable tractors 
MX 80 (List $645)$ Call 
Graftrax-80 Dot Graphics 
Upgrade (List $95) $ Call 
MX 80 FT includes Friction 
Feed 




(List $745)$ Call 



EPSON MX 70 



f 

^m 


""A 


B| 



Super low-priced dot res- 
olution graphics -5x7 dot 
matrix • User replaceable 
printhead & Top of Form 
MX 70 (List $450)$ Call 



EPSON MX 100 

Same basic features as 
the MX 80 • PLUS friction 
feed for single sheets • 
PLUS 15" wide carriage 
MX 100 (List $945) $ Call 





C. ITOH STARWRITER 



Daisy Wheel Letter 
Quality 25 CPS (Optional 
45 CPS) ■ Typewriter quality 

• Centronics parallel • RS 
232 Serial (Optional) • Pro- 
portional spacing • Bi-direc- 
tional • Programmable VFU 

• Self test • Diablo compatible • Friction feed (Optional 
tractors) • 136 printable columns • Manufactured byTEC 
C ITOH STARWRITER (List $1525)$ Call 

NEC SPINWRITER 

High Speed Letter Qual- 
ity • 55 CPS • Typewriter 
quality • Bi-directional • 
Plotting & Proportional 
spacing 
77XX RO. Serial/Parall. 

i .st $3055) $2575 

QUME 9/45 typewriter quality $ Call 

DIABLO 630 typewriter quality $ Call 



MALIBU 200 

165 cps standard (250 cps optional) • 
Letter quality font • 12 optional fonts • Bidirectional, 
logic seeking • 19x18 dot matrix • Expanded characters 
(2x, 4x) • Dot resolution graphics • Underlining 
MALIBU 200 List $2995) $ Call 

TELEVIDEO CRTS 

TVI910, TVI912C, TVI920C, TVI950- Please call toll 
free Prices are too low to advertise . $ Call 





CENTRONICS 739 




CENTRONICS 739-1 (Parallel 
CENTRONICS 739-3 (Serial) 



With graphics and word 
processing Print Quality • 18 
x 9 dot matrix, suitable for 
word processing • Underlin- 
ing • proportional spacing 

• right margin justification • 
serif typeface • 80/100 
CPS • 9 1 ?" Pin Feed/Friction 
feed • Reverse Platen 

• 80/132 columns • Top 
of Form 

(List $955) $Call 
i List $1045) $815 



technical expertise. 



The printer specialists. 



ANADEX 

Dot Graphics. Wide Car- 
riage • 11 x9 dot matr 
lower case descenders • 
Dot resolution graphics • Bi- 
directional, logic seeking 
• Up to 200 CPS • RS 232 
Serial & Parallel • Forms 
X-ON/X-OF 



control 

to 6 part copy 

ANADEX 9501/9500 




List $1650) $1350 



IDS PAPER TIGERS 

Dot Resolution Graphics, 
quality print, speed 9 wire 
staggered printhead with 
lower case descenders • 
Over 150 CPS • Bi-direc- 
tional, logic seeking • 8 
character sizes; 80-132 col- 
umns • Adjustable tractors 
• High-resolution dot graph- 
ics - Proportional spacing 
& text justification 

(List $1094) $ Call 

List $1394) $ Call 

fList $1995)$ Call 




IDS460G 
IDS560G 
IDS PRISM COLOR PRINTER 



INTERFACE EQUIPMENT 

CCS APPLE SERIAL Interface & Cable $150 
ORANGE INTERFACE for Apple II parallel 

interface board & cable S110 
TRS-80 CABLES to keyboard or Exp. Interface $ Call 

NOVATION D-CAT direct connect modem $ Call 

ATARI, NORTHSTAR printer cables . $ Call 

ALL EPSON ACCESSORIES . $ Call 

THEGRAPPLER™ 

APPLE INTERFACE AND CABLE 
by Orange Micro 

The Grappler™ interface 
card is the first to provide 
on-board firmware for Apple 
high resolution dot graph- 
ics. No longer does the user 
need to load clumsy soft- 
ware routines to dump 
screen graphics—its all in 
a chip. Actually, it's our 
E-PROM, and it is replace- 
able to accommodate the Anadex, Epson MX-70, 80* 
and 100, IDS Paper Tigers, Centronics 739, NEC 8023, 
C. ITOH Prowriter. and future graphic printers. The 
Grappler™ accepts 18 software commands including 
Hi-Res inverse, 90° rotation, double size, and much 
more Invented by, and available from Orange Micro and 
Orange Micro dealers only. $ Call for price. 

•Requires GRAFTRAX 80 




VISIT OUR RETAIL STORES 

If you live in California, or are visiting don't miss our 
two Printer Stores. Expert co nsultation and know-how 
is available to assisfyou in getting the besfpfnuerfuf^ - 
the application We provide live demonstrations for a wide 
selection of Printers 




SHERMAN OAKS, 13604 Ventura Blvd., (213) 501-3486 
ANAHEIM, 3150 E. La Palma, Suitel . (714) 630-3622 
Store Hours: M-F 10-6, Sat. 10-4 

At Orange Micro our printer specialists fit the right 
printer to your application. Call us today for free consul- 
tation (and don't forget to ask for your free catalog). 

Phone orders are WELCOME, same day shipment Free use of VISA 
and MASTERCARD CODs accepted Personal checks require 2 weeks 
to clear Manufa< "anty included on all equipment Prices sub- 

ject to revision 

CALL FOR FREE CATALOG 

TOLL FREE (800) 854-8275 

CA, AK, HI (714) 630-3322 



Orange micro 

^ Inc. 

3150 E. La Palma, Suite G, Anaheim, CA 92806 
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Listing 8 continued: 

BEGIN-Cedit_tline> 
HSUM I* 0? 
WSUM t* 0? 
WITH TLINESCLN3 DO 
BEGIN 

IF IPTR <> NIL <if anv ITEMs exist> 
THEN BEGIN 

TL t* TRUE? {parent of pointer in TLINESCLN3> 
NEXTPTR J* VIEWITEM(IPTR)? <<iet first ITEM> 

<whxlt> an ITEM exists* get il> 
WHILE (NEXTPTR <> NIL) DO NEXTPTR S* VIEWITEM < NEXTPTR ) ? 
{no ITFff* l«ft> 
END?-Cif> 
REPEAT -Gadd ITEMs or leave> 

CLEAR? 

G0T0XY(0>2)? 
WRITE( 'LINE NUMBER ' >? 
IF LN <= MAXTLINE 
THEN WRITE(LN t 2) 

ELSE IF LN <* MAXALINE THEN WRITE < LN-MINALINE+1 t 2) 

ELSE IF LN <« MAXBLXNE 

THEN WRITE(LN-MINBLINE+1 I 2) ? 
WRITELNC 'rTITLESCLNJMO)? 
WRITECDO YOU WANT TO ADD AN ITEM Y/N')? 
REPEAT 

REAJHKEYBOARDf CH) 
UNTIL ( CH IN C'Y','y'r 'N', ' n ' ] ) ? 
ELINE? 
IF CH IN C'N'f'n'3 THEN BEGIN 

SUMSKadd the ITEMs and put in TLINECLN3> 
VIEWKdisHley the contents of TLINESCLN3> 
EXIT<EDIT_TLINE>* 
END? 
NEW(FTR)? -Cbeiin the addition of & hew ITEM> 

IF IPTR m NIL THEN IPTR i = PTR iit l\% the first ITEM of TLINESTLN3> 

ELSE LASTPTR~*NPTR In PTR? 
LASTPTR I* PTR? 

WITH PTR"* DO {begin actual data entry) 
BEGIN 

NPTR t* NIL? 
TLNUM t* LN? 

NAMER( 'NAME' > PTR'" ♦ NAME * 10) ? 
G0T0XY<Or8) ? 

WRITE ( 'ENTER AMOUNT ' ) ? 
READDOL(?f AMT> ? 
IF SINGLE THEN WHOSE J* H-QWN 
ELSE WHO(PTR) ? 
END?-Cwith PTR"> 
UNTIL <CH='Q')? 
END?-Cwith tlinesClnJ> 
END?-Cedit„lines> 

FUNCTION EDIT.WHAT J CHAR! 
{select a schedule to edit> 
VAR CH : CHAR? 

BEGIN 
CLEAR? 

WRITE ('EDIT COMMAND --> A)schedule A B)schedule B Z)form 1040 ')? 
WRITE (' F)ilina status Q)uit ')? 
REPEAT 

READ(CH) 
UNTIL ( CH IN C'A / r'3S / ES / b / » / ZS'zS / FS / 'r / r'frr'G']); 



Listing 8 continued on page 388 
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LETTER-PERFECT PRINTER 
DOUBLES AS DATA CRUNCHER. 




Print two ways. . .correspondence quality and high speed data processing. 
Now priced under $2000! 



The new T-1 805 dual purpose serial printer uses a unique 
40 x 18 matrix dot pattern for high quality correspondence 
printing ; or, flip a switch, it uses a 7 x 9 matrix for high 
speed data processing printing. In the high speed mode, 
it generates reports at time-saving throughput rates 
reaching 200 lines per minute. In the reduced speed 
correspondence mode, its pivoting print head lays down 
overlapping dots to create a letter-perfect character that 
looks like it came from an office typewriter. 

The T-1 805 is the latest evolution in the popular and 
proven T-1 000 series of serial printers. As such, the 



T-1 805 offers the same quality construction, high reliabil- 
ity, ease of operation and operator conveniences. Plus, 
for the benefit of the office crew, the T-1 805 is exception- 
ally quiet. Its 53 dbA noise level ranks it as the quietest 
impact printer on the market. 

There's much more to tell, so visit or call your 
Mannesmann Tally sales outlet today. 

Mannesmann Tally, 8301 South 180th Street, Kent, WA 
98031. Phone (206) 251-5524. 

Circle 188 on inquiry card. 



Printers for the long run. 

MANNESMANN 
TALLY 
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Th6 
Brains of M^ 
SkI Machines 



James S. Albns 

Mums, 

BEHAWOR, 
ROBOTICS 



1 



| 



fKent 



V ' fc> 7L 



Ernest 



W.Kent 



On the leading edge of the current technological revolution, these two books are written by 

modern thinkers who, like the Renaissance sages of an earlier time, venture across the 
boundaries of traditional disciplines to create vivid, detailed studies of humanity's quest for 

self-contained thinking machines. 

In Brains, Behavior, and Robotics, Dr. James Albus demonstrates through an analysis of the 

processing hierarchies of the human brain that in our own heads we find the best model for 

an artificial intelligence computer. He goes on to survey the state of the art of robotics and 

concludes by portraying the social and economic impact of the coming "robot revolution." 

Dr. Ernest W. Kent writes in The Brains of Men and Machines of the complex relationship 

between humans and machines. Drawing on the latest research in physiological psychology, 

he predicts that the more intelligent our machines become, the more they will resemble 

their creators in methods of processing information, storing data, solving problems, and 

even in their very circuitry. 
Complete with extensive bibliographies, both The Brains of Men and Machines and Brains, 
Behavior, and Robotics will fascinate the layman and challenge the professional. 
Circle 410 on inquiry card. 
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Please send Brains, Behavior, and Robotics $16.95 

Brains of Men and Machines $15.95 




Name 






Check Enclosed 1 


Address 






Bill Visa/ ™ 
Master Card # 


City 


State 


Zip 


Expiration Date 



*ali Toil-Free 800/258- 



BYTE Books 70 Main Street Peterborough, N.H. 03458 PteaBe add .75 per book to cover shipping cost. 
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EUREKA! 
ALL-RIIIGHT! 




Introducing 
"Popular 
Computing/ ' 
the key to 
understanding* 

Now you don't have to be 
a computer professional to 
unlock all the mysteries, 
potential, and pleasures of 
home and small business 
computers. Popular Com- 
puting, the new monthly 
magazine from McGraw- 
Hill, is the key. 

Created in response to 
growing demand for our 
informative quarterly 
onComputing, Popular Com- 
puting explores every 
aspect of personal com- 
puters and their use. All 
reported in easy-to- 
understand nontechnical 
language. 

POPULAR. 



POPULA 

COMPUTING 



Choosing 
YourPopi 
Com, 

WfldttO 

Whore ti 
Buy It 

Compute 

YourSmal, 

Business 

Asimov 
Reviews Asimov 

Home Computer 
Games 




The answer to 

1 ' Computer phobia* f f 

Even the most computer- 
unsophisticated reader will 
find Popular Computing 
interesting and 
stimulating. Every issue 
will contain straight- 
talking product reviews, 



special news briefs, and 
feature articles by famous 
guest contributors (like 
Isaac Asimov). There'll 
even be a helpful glossary 
of computer jargon we 
couldn't avoid using, and 
much, much more. 

Special 

Introductory 

Offer, 

Send in this coupon to- 
day, and take advantage of 
Popular Computings Special 
Introductory Offer. 
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Build an EPROM Emulator 



Eric C. Rehnke 
1067 Jadestone Lane 
Corona, CA 91720 



Remember the last time you 
developed a program, ''burned" it in- 
to (stored it in) an EPROM (erasable 
programmable read-only memory), 
and then discovered one or two bugs? 
And then, as a result of fixing one of 
the bugs by burning the EPROM 
again, several more showed up? It's 
happened to me more than once. And 
since it takes quite a bit of time to 
erase and reprogram EPROMS, a 
whole evening can be wasted without 
accomplishing much. After several of 
these frustrating sessions, I decided 
that there had to be a better way. 
After all, aren't computers supposed 
to save time? 

Clearly, a device was needed that 
would "look" like an EPROM to an 
EPROM socket and be quickly ac- 
cessible from the program- 
development system. In this way, 
code could be verified before burning 
it into an EPROM. This becomes 
even more of a necessity if you're 
developing code for a small, 
dedicated controller and don't have 
any means of trying it before pro- 
gramming the EPROM. 

About this time, I saw an ad for a 
Debug Memory Board (DBM-1) from 
Pragmatic Designs of Mountain 



View, California. The DBM-1 was ex- 
actly what I was looking for, but, un- 
fortunately, it was meant to be used 
with an S-100 system. Since my 
system was 6502-based and didn't use 
the S-100 bus (there are a few of us 
out here), I ended up designing my 
own board. I call it an EPROM 
emulator because emulating is what 
it's doing. 

Dual-Port Memory 

The emulator gives my software- 



development system a "window" into 
whatever system the EPROM is nor- 
mally plugged into. It does this bit of 



la 



PROGRAMMABLE MEMORY 



DATA BUS 



ADDRESS 



BUS I 



lb 



PROGRAMMABLE MEMORY 



PORT "A* DATA BUS 



C 



PORT "A" ADDRESS BU 



MUL1 

m 



MULTIPLEXER 



<*> <^> 



SWITCHING 
LOGIC 



PORT M B M DATA BUS 



PORT . *B " ADDRESS BUS 



1 



Figure 1: Types of programmable memory. Figure la shows the common single-port 
memory, with a single set of data and address buses. Figure lb is a block diagram of 
dual-port memory; it allows access by two separate sets of buses. 
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TRS-80* COMPUTING EDITION 



©1981 Percom Data Co., Inc. 



Qftje percom J&rtpijeral 



35 cents 



Percom's DOUBLER II tolerates wide variations in media, drives 



GARLAND, TEXAS — May 22, 1981 — 
Harold Mauch, president of Percom Data 
Company, announced here today that an im- 
proved version of the Company's innovative 
DOUBLER® adapter, a double-density plug-in 
module for TRS-80* Model I computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
DOUBLER II 5 *, so named, permits even great- 
er tolerance in variations among media and 
drives than the previous design. 

Like the original DOUBLER, the DOU- 
BLER II plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter- 
face and permits a user to run either single- or 
double-density diskettes on a Model I. 

With a DOUBLER II installed, over four 
times more formatted data — as much as 364 
Kbytes — can be stored on one side of a five- 
inch diskette than can be stored using a stan- 
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equips a Model I 
with the hardware required to run Model III 
diskettes. 

(Ed. Note: See "OS-8CT: Bridging the TRS- 
80* software compatibility gap" elsewhere on 
this page. ) 

The critical clock-data separation circuitry 
of the DOUBLER II is a proprietary design 
called a ROM-programmed digital phase-lock 
loop data separator. — - 

According to Mauch, this design is more 
tolerant of differences from diskette to diskette 
and drive to drive, and also provides immunity 
to performance degradation caused by circuit 
component aging. 




Percom DOUBLER II 



Mauch said "A DOUBLER II will operate 
just as reliably two years after it is installed as it 
will two days after installation. " 

The digital phase- lock loop also eliminates 
the need for trimmer adjustments typical of 
analog phase-lock loop circuits. 

"You plug in a Percom DOUBLER II. and 
then forget it," he said. 

The DOUBLER II also features a refined 
Write Precompensation circuit that more 
effectively minimizes the phenomena of bit- 
and peak-shifting, a re liability- impairing char- 
acteristic of magnetic data recording. 

The DOUBLER II, which is fully software 
compatible with the previous DOUBLER, is 
supplied with DBLDOS®, a TRSDOS*- 



compatible disk operating system 
The DOUBLER II sells f " 
ing the DBLDOS diskette 



lud- 



Is for $!&$>,! 



ti#* 



Circuit misapplication causes diskette read, format problems* 

High resolution key to reliable data separation 



GARLAND, TEXAS — The Percom 
SEPARATOR" does very well for the Radio 
Shack TRS-80* Model I computer what the 
Tandy disk controller does poorly at best: reli- 
ably separates clock and data signals during 
disk- read operations. 

Unreliable data-clock separation causes for- 
mat verification failures and repeated read 
retries. 

CRC ERROR -TRACK LOCKED OUT 

The problem is most severe on high-number 
(high-density) inner file tracks. 

As reported earlier, the clock-data separa- 
tion problem was traced by Percom to misap- 
plication of the internal separator of the 1771 
drive controller IC used in the Model I. 

The Percom Separator substitutes a high- 
resolution digital data separator circuit, one 
which operates at 16 megahertz, for the low- 
resolution one-megahertz circuit of the Tandy 
design. 

Separator circuits that operate at lower 
frequencies — for example, two- or four- 



megahertz — were found by Percom to provide 
only marginally improved performance over 
the original Tandy circuit. 

The Percom solution is a simple adapter that 
plugs into the drive controller of the Expansion 
Interface (EI). 

Not a kit — some vendors supply an un- 
tested separator kit of resistors, ICs and other 
paraphernalia that may be installed by mod- 
ifying the computer — the Percom 
SEPARATOR is a fully assembled, fully tested 
plug-in module. 

Installation involves merely plugging the 
SEPARATOR into the Model I EI disk con- 
troller chip socket, and plugging the controller 
chip into a socket on the SEPARATOR. 

The SEPARATOR, which sells for only 
$29.95, may be purchased from authorized Per- 
com retailers or ordered directly from the fac- 
tory. The factory toll-free order number is 
1-800-527-1222. 

Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Circle 280 on inquiry card. 



Owners of original DOUBLERs may pur- 
chase a DOUBLER II upgrade kit, without the 
disk controller IC, for $30.00. Proof of pur- 
chase of an original DOUBLER is required, 
and each DOUBLER owner may purchase only 
one DOUBLER II at the $30.00 price. 

The Percom DOUBLER II is available from 
authorized Percom retailers, or may be ordered 
direct from the factory. The factory toll-free 
order number is 1-800-527-1222. 

Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Circle 281 on inquiry card. 



All that glitters is not gold 

OS-80 Bridging the TRS-80* 

software compatibility gap 

Compatibility between TRS-80* Model I diskettes and 
the new Model III is about as genuine as a gold-plated lead 
Krugerrand. 

True, Model I TRSDOS * diskettes can be read on a Model 
III. But first they must be converted and re-recorded for 
Model III operation. 

And you cannot write to a Model I TRSDOS 'diskette. 
Not with a Model III. You cannot add a file. Delete a file. Or 
in any way modify a Model I TRSDOS diskette with a Model 
III computer. 

Furthermore, your converted TRSDOS diskettes cannot 
be converted back for Model I operation. 

TRSDOS is a one-way street. And there's no retreating. 
A point to consider before switching the company's payroll 
to your new Model III. 

Real software compatibility should allow the direct, im- 
mediate interchangeability of Model I and Model III disket- 
tes. No read-only limitations, no conversion/re -recording 
steps and no chance to be left high and dry with Model III 
diskettes that can't be run on a Model I. 

What's the answer? The answer is Percom's OS-80® 
family of TRS-80 disk operating systems. 

OS -80 programs allow direct, immediate interchangeability 
of Model I and Model III diskettes. 

You can run Model I single-density diskettes on a Model 
III; install Percom's plug- in DOUBLER® adapter in your 
Model I, and you can run double-density Model III diskettes 
on a Model I. 

There's no conversion, no re-recording. 

Slip an OS-80 diskette out of your Model I and insert it 
directly in a Model III. 

And vice- versa. 

Just have the correct OS-80 disk operating system — 
OS-80, OS-80D or OS-80/III — in each computer. 

Moreover, with OS-80 systems, you can add, delete, and 
update files. You can read and write diskettes regardless of the 
system of origin. 

OS-80 is the original Percom TRS-80 DOS for BASIC 
programmers. 

Even OS-80 utilities are written in BASIC. 

OS-80 is the Percom system about which a user wrote, in 
Creative Computing magazine, "... the best $30.00 you 
will ever spend, "t 

Requiring only seven Kbytes of memory, OS-80 disk oper- 
ating systems reside completely in RAM. There's no need to 
dedicate a drive exclusively for a system diskette. 

And, unlike TRSDOS, you can work at the track sector 
level, defining and controlling data formats — in BASIC — 
to create simple or complex data structures that execute 
more quickly than TRSDOS files. 

The Percom OS-80 DOS supports single-density opera- 
tion of the Model I computer — price is $29.95; the OS-80D 
supports double-density operation of Model I computers 
equipped with a DOUBLER or DOUBLER II; and, OS-80/ 
III — for the Model III of course — supports both single- and 
double -density operation. OS-80D and OS-80/III each 
sell for $49.95. Circle 282 on inquiry card. 



PRICES AN D SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE, PRICES DO NOT INCLUDE HANDLING AN D SHIPPING. 

PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 

s Trademark of Percom Data Company, Inc. 'TRS-80 and TRSDOS are trademarks of Tandy Corporation which has no relationship to Percom Data Company. tCreative Computing Magazine, June, 1980, page 26. 
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CONNECT THRU FLAT CABLE TO EPROM BUFFER/ADAPTER BOARD, FIGURE 3 



Figure 2a: A schematic dia gram of the logic s ection of the EPROM emulator dual-port memory circuit. The 8131 address com- 
parator generates the signal BOARD SELECT, used to allow either the development system or the EPROM socket access. See figure 
2b for the programmable-memory portion of this circuit. 
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W hitesmiths, Ltd . - 

is now shipping Pascal Compilers 
for 10 (count fern ten) different 
operating system families: 



CFWICDOS 




RSX-11M, RSTS/E, IAS 




ldris/R1l UNIX/V6, UNIX/V7 




VMS 



UNIX/32V* 



m^mSmt) 



'Available in source form only. 

Idris is a trademark of Whitesmiths, Ltd. ■ UNIX is a trademark of Bell Laboratories ■ CP/M is a trademark of Digital Research ■ RSX-1 1M, RSTS/E, 
RT- 1 1 , and VMS are trademarks of Digital Equipment Corporation ■ VERSAdos is a trademark of Motorola Inc. 

All implementations support the full ISO Pascal (Level 0). All pass the 
Tasmanian Validation Suite with flying colors. And all are free of those tempting 
non-standard extensions-because we added the only extension you need. 

Separate Compilation. 

You can partition your Pascal program into separately maintainable files. 
You can write library functions to add to the extensive set we give you (about 100 
of them). And you can mix in modules written in other languages, like assembler 
(if you must) or C (to preserve portability). 

In fact, C language support comes with every Pascal Compiler we sell. 

Our native Pascal Compilers are only $950, including shipping in the con- 
tinental U.S. Cross Compilers, for most combinations of host system and target 
machine, $1350. Interested? Write or call. 

Distributors: Australia, Fawnray Pty Ltd., Brighton-Le-Sands 522 5574 
Japan, Advance Industries, Chiyoda-ku, Tokyo 03-258-0839 
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 



"Whitesmiths, Ltd." 



P.O. Box 1132 Ansonia Station New York, N.Y. 10023 (212) 799-1200 Telex 645 592 



magic by using dual-port memory. 
This is a block of random-access 
memory that can be accessed from 
two separate system buses (or ports). 
Each port has its own address and 
data bus, and incorporates logic that 
switches control between the two 
ports. 

Since normal programmable 
memory has a single address and data 
bus, it can be called a single-port 
device (see figure la). To turn that 
memory into a two-port device, it is 
necessary to multiplex another data 
and address bus in by adding some 
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switching logic (see figure lb). 

Physically, the EPROM emulator 
consists of a circuit board containing 
the dual-port memory that plugs into 
the microcomputer development- 
system bus (see figure 2), and an um- 
bilical cable that leads out to a buffer 
module and 24-pin header plug (see 
figure 3). The buffer module is 
located as close as possible to the 
24-pin header plug that is installed in 
the EPROM socket because it is used 
to increase the drive capability of the 
signals between the EPROM socket 
and the development system. I 
haven't done any testing to determine 
what the maximum length of the 
cable should be before delays and 
signal degradation cause the system 
to malfunction. Mine worked fine 
with a 3-foot long cable. Therefore, I 
didn't try any other lengths. 

As you may have already guessed, 
the development system hooks into 
one port of the dual-port memory; 
the EPROM socket gets connected to 
the other. 



The development system can read 
from and write to this memory 
through its port without any idea that 
there is anything different about it; it 
appears to be just an ordinary block 
of programmable memory. When- 
ever the development system isn't ac- 
cessing the dual-port memory board, 
control is passed to the address and 
data bus of the EPROM socket. 
Whenever the EPROM socket is ac- 
cessed, data are read just as if they 
were in an EPROM plugged into that 
socket. 

As the schematic diagrams of figure 
2 and figure 3 show, the design is 
straightforward. The 8131 address 
comparator (IC3, figure 2a) can be 
considered the "brains" of the system 
because it switches control back and 
forth between the two ports. When 
AB15 through ABll have the same 
bit pattern as switches SW4 through 
SWO, the BOARD SELECT line from 
pin 9 of the 8131 goes low and several 
things happen simultaneously. The 
74LS245 system data-bus buffer (ICl, 
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Figure 2b: A schematic diagram of the programmable-memory portion of the EPROM emulator dual-port memory circuit. The en- 
tire circuit (figures 2a and 2b) is connected via ribbon cable to the buffer/ adapter board of figure 3. 


198 February 1982 © BYTE Publications lnc Circle 217 on inquiry card. * 



#- 




features: 



Virtual Memory Management 
* Motorola 6B000 Professor 
12 Mhz operation 
02 bit computations j 



4 Dill ion b^te address! 

LRU demand paging 

Periphera\\processor 

UNIX multiuser opetQ\Ynq systemN 




Only the worlds finest minicomputer 

TODAY . Complete singlf-vser systenji 

UNIX-hosed 11 6 MB virtual system with " 

costs under £25,000! Wont proof? Call oi 

?n our 66K Seminars. Orspnd$75 for the 



M/croDi 



offers 



these features In syste^ 
s start unddr $10,000. 

Bytes RAM arid24NVtt 
write now fonbrochures 
complete tethn\ca\ manu 



512K 



avaxVotoYe^ 
a 6 usex 
Yvatd d\sc 1 

\nftotmali\of\ 

set. 



\ \ \ 2811Wilshire 



Call (213) 829-67, 



? while supply I 
aSvs. Inc. 



PD2 C>- 
PD1 O- 



PDO C>- 
PD3 O- 
PD4 O^" 
PD5 O- 



PD6 O- 
PD7 C>- 



o 



PAO <D- 

PA1 <3- 



PA10 <0~ 



i 



PA2 <^J- 

PA3 <3- 

PA9 <0" 

PA4 <0- 

PA8 <0~ 

PA5 <0- 



PA6 <0 
PA7 <3- 



+ 5V SUPPLY 
GND SUPPLY 



IC1 

74LS244 

(DATA BUS BUFFER #2) 



18 



16 



2Y4 
1Y1 
1Y2 
2Y3 
1Y3 
2Y2 

1Y4 
2Y1 

1G 



2A4 

1A1 
1A2 
2A3 
1A3 
2A2 

1A4 
2A1 



2G 



17 



13 



11 



19 



IC2 
74LS244 



2Y4 
2Y3 
2Y2 



1G 
2G 



2A4 
2A3 
2A2 



1h 




15 



13 



12 



14 



16 



18 



2Y1 
1Y4 
2Y2 
1Y3 

2Y3 
1Y2 
2Y4 
1Y1 

1G 



2A1 
1A4 
2A2 
1A3 

2A3 
1A2 
2A4 
1A1 
2G 



11 



13 



15 



17 



HT 



IC3 
74LS244 



n 



Number Type 

IC1 74LS244 

IC2 74LS244 

IC3 74LS244 

IC4 74LS32 



+ 5 V GND 

20 10 

20 10 

20 10 

14 7 



24 PIN HEADER PLUG 
(GETS PLUGGED INTO 
EPROM SOCKET) 



21JJN/C 



L 



,24))N/C 



J 



N/C- NO CONNECTION 



Figure 3: Schematic diagram of the buffer/ adapter board. This segment of the emulator system is used to strengthen the drive 
capabilities of the EPROM socket to insure that signals are transmitted through the ribbon cable adequately. 



figure 2a) is enabled, as well as the 
"A" side of the 74LS157 address-line 
multiplexers (which gives control of 
the dual-port memory over to the 
development system), while the 
EPROM data-bus buffer #1 (IC2, 
figure 2a) is disabled. 

The development system is now in 
full control of dual-port memory ac- 
cess. If the EPROM socket tried to 
gain access to the board at the same 
time, the EPROM data-bus buffer #2 
(ICl, figure 3) would be selected. 
However, since the #1 buffer (IC2, 
figure 2a) was deselected, no good 
data would be read. The 74LS32 gate 



on the buffer board (IC4, figure 3) 
makes sure that the #2 buffer doesn't 
get enabled until the EPROM CE and 
OE signals (pins 20 and 18) from the 
target system are both low. 

Whenever the BOARD SELECT 
line is high, the 74LS245 data-bus 
buffer (ICl, figure 2a) is disabled, 
while the 74LS244 EPROM data-bus 
buffer #1 is enabled, along with the 
"B" side of the 74LS157 address-line 
multiplexers. This gives the EPROM 
socket access to the dual-port 
memory during the times that the 
development system isn't accessing 
the board. 



Details 

This circuit was designed to reside 
in a 6502-based development system 
and emulate the Intel 2716 EPROM. 
The development system is built 
around the MOS Technology KIM-1 
with hardware expansion accessories 
(48K bytes of memory, an 8-inch 
floppy-disk drive, and a 15-slot 
motherboard) from Hudson Digital 
Electronics (POB 120, Allamuchy, NJ 
07820, (201) 362-6574). The emulator 
was built on a wire-wrap prototyping 
card (also from Hudson) using nor- 
mal digital-construction techniques. 

The EPROM buffer module in 
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WICAT 68000 
MULTI-USER SYSTEM 150 



STANDARD EQUIPMENT 

68000 Processor 

256KB RAM 

10MB Winchester 

5 1 /T Floppy Disk Backup 

5 RS-232 C Serial Interfaces 



Multibus™ 

WICAT Operating System 

Choice of One Language 



HARDWARE OPTIONS LANGUAG 

Graphics CRT PASCAL 

Up to 1.5MB RAM C 

Communications: Auto Answer FORTRAN 



LANGUAGE SUPPORT 

PASCAL 



and Auto Dial (1200 Baud) 
Local Networking 
Videodisc Interface 

SOFTWARE OPTIONS 

UNIX™ V/7 
CP/M™ Emulator 



BASIC 

APL 

COBOL 

ADA™ 

LISP 

Assembler 









P.O. Box 539 1875 South State Street Orem, Utah 84057 (801)224-6400 



Call or write WICAT Systems for additional information. 

-UNIX is a trademark of Bell Labs. Multibus is a trademark of INTEL. 
ADA is a trademark of the United States Dept of Defense 
CP/M is a trademark of Digital Research 



MACRO OPERATIONS FOR 
MICRO SYSTEMS 



Microcomputer 
Operating Systems 



Microcomputer Disk 
Techniques 

by Paul Swanson 



-seful in 
i pitstiited as 
ically as it is ir 



introduction, Paul Swanson 
goes on to detail random- 
access, sequential, and key 
files, parameter-driven sub- 
routines, and, finally, the art of 
programming itself. This 
volume will help both novices 
and experienced computer users 
squeeze every bit of use out of 
a disk system. 



Microcomputer 
Operating Systems 

by Mark Dahmke 

A uniquely helpful volume, 
Microcomputer Operating Sys- 
tems details the str*~' 

capabilities of th*. ^uau 

systems that link the computer 

user to the hardware itself. The 

author explains small systems 

and their monitors, larger 

systems with terminals and disk 

stora~~ 

command languages. Data and 
memory management, multi- 
processing, user interference, 
multiuser environments, and 
system design are among the 
more specific topics included in 
this comprehensive guide. Two 
particular operating systems— 
CP/M and Unix — are covered 
in appendices. 



Price $15.00 

ISBN 0-07-062582-4 



Price $15.95 
ISBN 0-07-033356-4 
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Microcomputer Operating Systems $1 5.95 
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Expiration Date 




BYTE Books 70 Main Street Peterborough, N.H. 03458 


Please add .75 per book to cover shipping cost. 
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photo 1 is an earlier version designed 
to emulate the 2708 or the TI or Intel 
2716. Since I ended up using only the 
Intel 2716-style part, I eliminated the 
switching feature from the design 
presented here. This simplified the 
circuitry quite a bit. 

A situation may arise where the 
2K-byte dual-port memory board 
may need to reside at a different 
physical address in the development 
system than that of the EPROM 
socket in the target system. In this 
case, the system assembler must be 
able to assemble code that runs at one 
location but actually resides at 
another. 

Say, for example, that the emulator 
resides at C000 hexadecimal in the 
development system, while the 
EPROM socket is located at F800 
hexadecimal in the target system. The 
system assembler must then be able to 
assemble object code to operate from 
the F800 address (so that it can run in 
the target system), but physically 
reside at C000 (so that it can be 
assembled into the emulator). This 
feature is usually called assembly 
with offset. It is included in the 
assembler from Hudson, as well as 
most good assemblers. If your 
assembler doesn't have this feature, 
you may be able to assemble to disk 
(or tape) and reload with an offset. 
Of course, if the emulator is located 
at the same physical address as the 
EPROM socket, you don't have to 
worry about any of these offset prob- 
lems. 

Users of the 6800 system should 
have little difficulty adapting the 
emulator to work with their 
machines. Users of Z80/8080 equip- 
ment will only have to redesign the 
interface to the development-system 
side of the emulator. 

The emulator can easily be expand- 
ed to handle the newer 4K-byte 
EPROMS, with the addition of more 
memory and another multiplexer. 

Another Use for the Emulator 

How would you like a program- 
mable character generator for your 
video board? Just plug the emulator 
into the character-generator socket 
(you may have to modify the connec- 



tion to make it compatible) and load 
your character set into the dual-port 
memory. Anytime the video circuit is 
commanded to display a character, it 
reads the dual-port memory and 
displays the character you have pro- 
grammed. 

I also use the board for loading 
programs into my Rockwell AIM-65, 
Synertek SYM-1, and Apple II com- 



puters. Since the AIM-65 and SYM-1 
only have cassette mass storage, I can 
usually save time and trouble by just 
saving everything on the floppy disks 
in the development system. 

The EPROM emulator has proven 
itself to be a worthwhile addition to' 
my arsenal of system-development 
tools and has paid for itself several 
times over.B 




Photo 1: Close-ups of the parts of the EPROM emulator. The top photo is the early ver- 
sion of the buffer module, with its 24-pin header installed in the EPROM socket of the 
6502-based single-board computer under development (the target system). The bottom 
photo shows the dual-port memory, built on a wire-wrap card. 
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Software Review 



Two Tax Aids 



Aardvark Individual Tax Plan and Howardsoft Tax Preparer 



Mary Jo Kvam 

13 Foliage View 

West Lebanon, NH 03784 



Before I compare two income-tax programs, the 
Individual Tax Plan by Aardvark Software and the Tax 
Preparer by Howard Software, let's take a look at the 
process of creating a tax return. 

Income-tax preparation has three phases that you must 
complete in order to come up with a finished product by 
April 15. 

Phase 1 is record keeping. You must keep records of all 
the necessary tax facts and figures for the year. 

Phase 2 is planning. It involves making certain key 
decisions so that when you fill out the forms and 
schedules, your tax position is optimized. These decisions 
might include whether to file joint or separate returns, 
how much stock to sell to maximize your tax advantage 
on long-term capital gain or loss, whether to use the 
10-year averaging method for lump-sum distributions, 

About the Author 

Mary Jo Kvam has worked for eight years in data processing and is 
currently engaged in consulting and freelance writing. 



At a Glance 

Name 

Individual Tax Plan 

Type 

Income-tax-planning software 

Manufacturer 

Aardvark Software Inc. 
783 North Water Street 
Milwaukee, Wl 53202 
(414) 289-9988 

Price 

$250 

Format 

Two 5/4 -inch floppy disks— one program and one data disk 

Language Used 

Apple Pascal Language System 

Computer Needed 

Apple II or Apple U Plus with 48K bytes of memory; CP/M System; 
one or more disk drives (DOS 3.3): printer 
(known to work with Anadex 9500 and 9501, Epson MX-80. 
NEC 5530, Okidata 22, most others) 

Documentation 

3-nng binder, 44 pages 

Audience 

Professional tax planners 



and other considerations. 

Phase 3 is the paperwork of actually filling out the tax 
return to be submitted to the IRS. This phase is com- 
pulsory, of course, but your work here will be supported 
and strengthened by the completion of the other two 
noncompulsory phases. 

The two tax programs reviewed here have different 
goals and are aimed at different audiences. The 
Individual Tax Plan will simplify and speed up your 
work in Phase 2. The Tax Preparer will assist you 
through Phase 1 and ease you through Phase 3. Both pro- 
grams run on Apple II disk systems; see the At a Glance 
text boxes for the specific requirements. 

The Aardvark Individual Tax Plan 

The Aardvark Individual Tax Plan (AITP) helps you to 
determine systematically your best tax alternative. You 
enter a variety of income and expense items to create dif- 
ferent tax situations. AITP does the calculations and 
allows you to isolate the tax results attributable to the 



At a Glance 

Name 

Tax Preparer 

Type 

Income-tax record-keeping software for creation of IRS-acceptable 
forms and schedules 

Manufacturer 

Howard Software Services 
6713 Vista Del Mar 
La Jolla. CA 92037 
(714) 454-5079 

Price 

$99 

Format 

Two 5 ] A~inch floppy disks— one program and one storage disk 

Language Used 

Applesoft BASIC 

Computer Needed 

Apple II Plus with 48K bytes of memory; one or more disk drives 
(DOS 3,2 or 3.3J; printer optional— most parallel-port printers are 
suitable. 

Documentation 

3-ring binder, 22 pages 

Audience 

Individuals and tax professionals 
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Solve 
the Great 

Software 

I 



My§ 



You spent a lot of 
time searching 
and researching 
to find just the 
right computer, 
But when it comes to 1 
compatible software,^^ 
you're stymied. Where do 
you turn? What is the key 
that unlocks the software 
mystery? The answer is ele- 
mentary. It takes a com- 
pany with the expertise and 
research facilities to dis- 
cover and develop a wide 
variety of quality software 
programs — a company 
with a staff of experts who 
understand both software 
and hardware — a company 
that is not only reliable but of- 
fers unique 24-hour services 
and — a company dedi- 
cated to being your software 
company 

With all these pluses 
there's no mystery as to why 
Westico is so popular with 
knowledgeable software 
buyers. But look! There's more. 

The Westico 24-Hour 
Computer Hotline 
(203) 853-0816 

(300 baud) for detailed pro- 
gram information and quick 
access ordering. 

• A full range of professional 

software. 

• Support for a wide variety of 
CP/M® and other computer 
systems, including: TRS-80 
Model II, Apple, Vector 
Graphic, Cromemco, North 
Star, Micropolis, Ohio Scien- 
tific, Altos, Dynabyte, IBM, 
SuperBrain, Xerox, Zenith 
and more. 




y 



Two new 
solutions 
from Westico 

LEGAL BILLING & 
TIMEKEEPING 

The LBS is designed 
for law offices with 
up to 25 attorneys and 35 
timekeepers, including 
paralegals and secre- 
taries. The system distrib- 
utes all Time and Expenses 
to client accounts or des- 
ignated Overhead Ac- 
counts, and produces 
monthly Client Review 
sheets. After any adjust- 
ments it also provides: 
ready-to-mail itemized bills, 
monthly Office Management 
Summary, Aged Receivables 
Report. An Accounts 
List is also built into 
the system. 

Complex 
transactions re- 
cording is re- 
duced to a mini- 
mum because 
the LBS system is 
based on daily 
timesheets pre- 
pared by each 
timekeeper with 
a complete system for cod- 
ing client matters and ex- 
penses. The attorney auditing 
the pre-billing review form 
can choose various predeter- 
mined rates, or bill on re- 
tainer, contingency fee or an 
adjusted basis. 

The Office Management 
Summary provides a finan- 
cial analysis of each attor- 
ney's billings, aging of his ac- 
counts receivable and an 
analysis of the work effort of 
each timekeeper and total 




for the firm. The Accounts List 
summarizes current activity 
and status of each client. 

The LBS is designed so 
that even first-time computer 
operators can install the sys- 
tem without expert help? 
System/ documentation-$895 
Demonstration System-$ 75 
Documentation alone-$ 40 

MICRO-TAX 

Micro-Tax provides in-house 
computerized tax capability 
for the tax practitioner or se- 
rious investor. The system is 
designed to accept informa- 
tion, summarize data, com- 
pute tax and print the returns 
required by the Internal Reve- 
nue Service. The system's im- 
mediate response capability 
gives both tax specialist and 
clients immediate results of 
the computation. 

The system reduces time 
required to complete a return 
while also minimizing the tax 
obligation of the taxpayer 
within the limit of the law. 
Three levels of tax prepara- 
tion systems are 
available: 

Level 1 — 
Uses 23 sched- 
ules and forms, 
handles multiple 
clients, and prints 
IRS approved forms. 
Level 2 — All of 
Level 1 plus six more sched- 
ules and forms, depreciation 
system, state tax interface, in- 
tegrated data base for year 
to year data storage, and 
batch compute and print 
functions. 

Level 3 — All of Level 1 
plus partnership schedules 
and forms. 

State tax computation 
for the following 
states is availa- 
ble at additional 
cost: Arizona, Cal- 
ifornia, Illinois, 
Ohio, Oregon, 
Maryland, New York, 



Utah, Virginia and 
Washington, D.C. 
Other states and municipali- 
ties are being added. 
Prices: 

Level 1 — $250 
Level 2 — $1,000 
Level 3 — $750 
Level 2 plus Level 3 — $1,500 
State Tax — Call for prices 
Demonstration system — $75 




4 WAYS TO ORDER 

• Write Westico, Inc., 
25 Van Zant Street, 
NorwalkXT 06855. 

• CaH (203) 853-6880. 

• Telex 643-788. 

• Dial-up our24-hourcom- 
puter(300 baud) 
(203) 853-0816. 

COD, MasterCard and VISA ac- 
cepted. 

Prices do not include shipping 
and are subject to change. In CT 
add 7^% sales tax. All sales final, 
Manual price may be credited to- 
ward purchase of software. 



Dealer inauiries invited. 

Copyright © 1981 Westico, Inc. 
WES-40 

Send for FREE catalog 

WESTICO 

The Software Express Service 

25 Van Zant Street • Norwalk, Connecticut 06855 
(203) 853 6880 • Telex 643-788 



variables entered. By comparing the outcomes, you can 
determine the most advantageous tax situation, 

Step by step, AITP assists you in setting up your tax 
case. You are prompted for the number of alternatives 
you want; the maximum is 5 per file. AITP will then 
prompt you for up to 72 input values (besides spouse 
entries) to be used in determining the tax due (see table 1). 
You need not enter all this data, nor even be prompted 



all of the tax results for a case, the calculations are per- 
formed and the results are displayed on the screen and 
printed as hard copy. You can set up an additional file 
that provides more alternatives for the same case by 
using a different file name. You can create this file from 
scratch or make changes to an existing file and give the 
modified file a new name. 



for all of it. As shortcuts, AITP offers special function 


System Configuration 


keys designed to provide freedom of movement through 


AITP requires an Apple II or II Plus with 48K bytes of 


the data-entry section. 


memory and one or more disk drives using either DOS 


Once you've completed the data-entry section, you 


3.3 


or the Apple Pascal Language system. The disk- 


give your file a name and save it. It is now an old file, 


cor 


itroller card must be installed in slot 6 and the printer- 


which can easily be reviewed, changed, or deleted. To see 


interface card in slot 1. Without the printer-interface card 


1 


Filing Status 




Other Taxes 


2 


Exemptions 










41 


Self-Employment Tax 




Income 


42 


Recapture of Investment Credit 






43 


Other Taxes 


3 


Wages, Salaries 






4 


Interest After Exclusion 




Payments 


5 


Dividends After Exclusion 






6 


Short-Term Capital Gain/Loss 


44 


Federal Income Taxes Withheld 


7 


Short-Term Capital Loss Carryover 


45 


Estimated Federal Income-Tax Payments 


8 


Short-Term Capital Gain — Sale of Principal Residence 


46 


Other Payments 


9 


Long-Term Capital Gain/Loss 






10 


Long-Term Capital Loss Carryover 




Schedule G 


11 


Long-Term Capital Gain — Sale of Principal Residence 






12 


Partnership Income 


47 


1980 Form 1040, Line 34 


13 


Other Income/Loss — A 


48 


1979 Form 1040, Line 34 


14 


Other Income/Loss — B 


49 


1978 Form 1040, Line 34 


15 


Other Income/Loss — C 


50 


1977 Form 1040, Line 34 


16 


Other Income/Loss — D 


51 


1980 Exemptions 


17 


Adjustments to Income 


52 


1979 Exemptions 






53 


1978 Exemptions 




Deductions 


54 


1977 Exemptions 






55 


1980 Foreign Income 


18 


Medical Insurance Premiums 


56 


1979 Foreign Income 


19 


Medicine and Drugs 


57 


1978 Foreign Income 


20 


Other Medical and Dental Expenses 


58 


1977 Foreign Income 


21 


State Income Taxes Withheld 


59 


Amounts Received Subject to Section 72{m)(5) Penalty 


22 


Estimated State Income-Tax Payments 


60 


Excess Community Income 


23 


Other Taxes 






24 


Interest Expense 




Form 4625— Minimum Tax 


25 


Charitable Contributions— 20% 






26 


Charitable Contributions — 50% 


61 


Tax Preference Items 


27 


Charitable Contributions Carryover — 50% 


62 


Tax on Premature Redemption of Individual Retirement 
Bonds 


28 


Charitable Contributions— 30% (Fair Market Value) 




29 


Charitable Contributions— 30% (Enter Gain If 50% Election 


63 


1981 Net Operating Loss Carryover to 1982 




Is Applicable) 


64 


Minimum Tax Deferred from Earlier Years 


30 


Charitable Contribution Carryover — 30% 






31 


Casualty Loss 




Form 4726— Maximum Tax 


32 


Miscellaneous Deductions — A 






33 


Miscellaneous Deductions — B 


65 


Personal Service Net Income 




Additonal Taxes 




Form 6251— Alternative Minimum Tax 


34 


Form 5405 


66 


Foreign Tax Credit Adjusted for Alternative Minimum Tax 


35 


Forms 4970, 4972, 5544, and Section 72(m)(5) Penalty Tax 




Calculation 






67 


Other Credits Allowed Against Alternative Minimum Tax 




Credits 




Form 4972—10 Year Avg. Method 


36 


Political/Elderly/Child Care/Residential Energy Credits 






37 


Investment Credit 


68 


Capital Gain Portion of Lump-Sum Distributions 


38 


Foreign Tax Credit 


69 


Ordinary Income Portion of Lump-Sum Distributions 


39 


WIN Credit 


70 


Current Actuarial Value of Annuity 


40 


Jobs Credit 


71 


Exclusion 






72 


Federal Estate Tax Attributable to Lump-Sum Distribution 


Table 1: A list of the 72 input values used in Aardvark's Individual Tax Plan to determine the income tax due. 
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The Performance 
Leader .... Model 925 
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HEW 




Non-Glare G, * t n ^ittn 
f$If and Swire! 

Protected Fields 

■8 X 10 Character 
Resolution 

Visua I Att ribu tes 

Code Compatible 
with 912/920 and 
910/950 TeleVideo 
Products 

RS232C Printer Port 

-25th Status/User Line 

Time of Day 

Character Sets 

(Spanish* German, 

French* English) 



Now vou can have it all with 
TeleVideos new 925. Code compatible 
with our 910 and 950 terminals, the 
925, with its 6502 mieroprocessor- 
based control board can emulate our 
912/920 models while operating at 
speeds up to 19. 2K baud. This allows 
you to grow witlun the TeleVideo 
family of terminals, from the conver- 
sational to the smart. 

The 925, a modular designed unit 
that uses the same power supply, 
monitor, and keyboard as the rest of 
TeleVideo s family, has built-in proven 
reliability and quality from begin- 
ning to end. TeleVideo s P31 non- 
glare, tiltable, green screen and 
detached selectric style keyboard 
make the 925 a comfortable, low 
stress terminal to use. 

They ofieryou options; we give 
you standard features like RS232 
printer port, X-on/X-off control, 22 
function keys, user line, 25th status 
line with setup mode, local duplex 
edit modes, and many more. 

Nationwide service is available 
from General Electric Company 
Instrumentation and Communication 
Equipment Service Centers. 

Contact TeleVideo today for 
information on the Performance 
Leader, the 925! 



M TeleVideo 

TeleVideo Systems, Inc. 

i Avenue, Sunnyvale, CA 94086 
K 800/538-8725 (toll-free outside California) 



he Value Leaders 

CALIFORNIA Santa Ana (714) 557-6095 • Sunnyvale (408) 745-7760 • MASSACHUSETTS Boston (617) 668-6891 
NEW YORK /NEW JERSEY Morris Plains (201) 267-8805 • TEXAS Dallas (214) 980-9978 



ILLINOIS Blooralngdale (312) 351-9350 • GEORGIA Atlanta (404) 255-9338 
EUROPE London 44-9905-6464 



in slot 1, AITP will not run. I have no printer at home, so 
I used a modem card in slot 1 and that worked fine. Aard- 
vark claims that the Individual Tax Plan will interface 
successfully with most standard printers. A minor hard- 
ware modification may be necessary for printers that use 
the Centronics Parallel Card. 

If you have a one-drive system, you will need to make 
extra copies of the program disk. All of your tax plan 
cases will be saved on these disks, and Aardvark esti- 
mates that between 20 and 30 tax-plan files can be saved 
on each disk. With a two-drive system you will need to 
make extra copies of the data disk, as well as a backup of 
the program disk. Aardvark estimates that between 50 
and 75 tax-plan files can be saved on each data disk. 

Documentation 

The documentaton for AITP is well packaged in a 
44-page, 3-ring binder. The sheets are printed on one side 
only, making them good for notes. The documentation is 
easy to follow, complete, and concise. I had only to skim 
through the binder once to become familiar with the lay- 
out and feel comfortable with it as a tool. 

The documentation has six sections. First, an introduc- 
tion gives an overview of the program, hardware require- 
ments, etc. The second section teaches you how to use 
AITP by walking you through two different sample 
cases. I found this section really helped me become com- 
fortable with the software. It's a kind of '"blind faith" 
approach, because you are setting up cases without 
knowing a lot about the software, but it works. The third 
section explains the screen menus, what every choice on 
every menu will do, and how the menus fit together. Sec- 
tion four describes the auto-entry keys and special func- 
tion keys, which provide unique shortcuts for entering 
tax data. The fifth section defines the 72 tax inputs, and 
the appendixes give input work sheets and illustrations of 
the inputs and printouts of the two sample cases from sec- 
tion two. Ever thing you need to run AITP is included in 
the documentation. If it weren't for a few minor errors, I 
would have rated it excellent. 

Using the Program 

For the most part, AITP is a pleasure to use. The 
hierarchical menu structure is easy to use and under- 
stand. Even during my first session of entering new cases 
and revising old ones, I knew where I was in relation to 
the overall program. AITP's error handling is well 
designed. The program will not crash when given im- 
proper input values; it simply refuses to accept them. 
Screen management is well done too. The screens are 
crisp and clear, and when there are separate sections on 
the same screen, they are well partitioned. 

AITP could be improved a bit in a few areas. Some 
menu choices don't really make sense for certain process- 
ing paths. When selected, such choices may temporarily 
cause a slightly jumbled display. This flaw might have 
been remedied by tailoring the menus to the processing 
paths. And why prompt for spouse information in cases 



involving single taxpayers? This situation causes no real 
harm, but if you're not married you must hit the F (For- 
ward) key a bit more often. 

According to Aardvark, this version of AITP will have 
been superseded by the time this review is published. The 
new version will reflect the new tax law and include 
adjustments for tax revisions through 1986. One of the 
enhancements that the new version will include is a pro- 
jection capability, so you will be able to determine future 
tax consequences. You will be able to see the results of 
your tax planning for the base year plus the next four 
years. 

Also, at an additional cost, you can obtain software 
designed for state tax planning. Only selected states are 
available (contact Aardvark for details). Note that the 
Aardvark Individual Tax Plan is now available to run on 
CP/M-based microcomputers. 

The Howardsoft Tax Preparer 

The Howardsoft Tax Preparer (HTP) actually prepares 
the forms and schedules that comprise the tax return. You 
enter information for your tax return just as you have 
always done, but you only need to enter information 
once. Repetitious inputs and complex procedures are 
eliminated. HTP takes care of all calculations, and the 
results are reflected on all lines of all forms where they 
are needed. An itemization feature allows HTP to be used 
for tax record keeping throughout the year in preparation 
for the next filing deadline. 

The Process 

Howardsoft suggests using the 1040 income-tax form 
as a guide for structuring your data entry. To create a 
new tax return, you give your return a name and select 
the 1040 as the form (file) you want to fill out. You enter 
data until you reach a line that requires a result from a 
yet uncompleted form or schedule. At this point, you 
must go to the end of the 1040 form. You can do this by 
scrolling or by exiting at the end of a section. After you 
save the interim results of the 1040, you select the form or 
schedule that you must complete before continuing with 
the 1040. Once that form or schedule is completed, you 
save those results and return to the 1040 form you started 
by requesting it by file name. This process continues until 
the 1040 and all other applicable forms and schedules are 
finished. 

Granted, this may not be the fastest way to complete 
your tax return, but I agree with Howardsoft that it is the 
most foolproof. Revisions to any form or schedule can be 
made easily; however, every time you make an adjust- 
ment to a form or schedule, you must scroll through 
every other form or schedule that uses that data to ensure 
proper updating. 

HTP creates printed versions of all of the forms and 
schedules that it handles, and, except for the 1040 form, 
these can be filed directly with the IRS. Preprinted 1040 
forms must be used to meet IRS requirements, and HTP 
will print directly on the preprinted forms. 
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The Manager Series* from Microsoft 

turns a personal computer into 

an executive toolbox. 



Better management tools. The 

Manager Series from Microsoft 
turns an inexpensive personal 
computer into an executive's 
toolbox. Not a computer program- 
mer's toolbox. An executive toolbox. 
Computerized management tools for 
non-computer people. 

Time, people, projects. The Series 

is a system of software tools that 

work together to help you plan, organize, 

schedule and record your business and 

personal affairs. Time Manager,* Project Manager 

and Personnel Manager* are the first packages in 

the Series. 

Write it once. All programs in the Manager Series allow 

you to transfer information between programs. That 

means you can enter information in one program and 

transfer it for management by another. 

Time Manager. The key. Time Manager helps you 

manage your personal time, appointments and priorities. 

It can also help you manage expenses, costs and job 

schedules. Or, keep a running tally of costs and hours by 

day, week, month or year. And Time Manager can act as 

an "executive" to manage other programs in the Series. 

Project Manager. Describe the components of a 

project to Project Manager. If will create timing, task and 

resource charts to help you focus on critical tasks. Change 

one piece of information and Project Manager will 




recalculate the entire project. Project 
Manager even flags overcommitted 
personnel resources. 
Personnel Manager. Manage 
information about people, companies, 
customers or prospects. From names 
and addresses to skills, position, and 
characteristics. Personnel Manager lets 
you enter any kind of people-related 
information. Then, organize and retrieve 
it almost any way you want. 
Management software. Even if 
you've never used a computer 
before, you should be able to productively 
use the Manager Series in a very short time. 
And, when you've learned to use one in the Series, 
you've virtually learned them all. 

Seeing is believing. Ask your local computer store for 
a demonstration of the Manager Series. It's a series of 
management tools that could be your best reason to own 
a personal computer. 

'Trademarks of The Image Producers, Inc. 

/HKROSOfT 

V CONSUMER^ PRODUCTS f 

A Division of Microsoft, Inc. 
10700 Northup Way • Bellevue, WA 98004 

Circle 222 on inquiry card. 



System Requirements 

HTP requires an Apple II Plus with 48K bytes of 
memory and one or two disk drives using DOS 3.2 or 
DOS 3.3. You'll need a printer to prepare the hard copy 
forms and schedules. Howard Software informs me that 
HTP will interface successfully with most standard 
printers. I used an Integral Data Systems 460G with 
satisfactory results. 

The HTP package contains two disks— a program disk 
and a storage disk. If you have a one-drive system, your 
storage disk will need to contain label files in order to 
avoid the inconvenience of frequent switching between 
the program disk and the storage disk. A label-copying 
program is provided as part of HTP. The switching of 
disks then becomes minimal. In the case of a two-drive 
system, Howardsoft estimates that the storage disk can 
hold between 7 and 15 extensive returns. 

Documentation 

The documentation for HTP is in an attractive, durable 
package, but its content is only in the fair-to-average 
range. The documentation provides the information you 
will need to run HTP properly, but it does not make a 
very useful reference tool. It is unclear and did not help 
me much in seeing the whole picture. The manual is split 
into seven separate chapters, but the material is presented 
in such a way that I rarely knew where to turn for an 
answer. 

The manual is also a bit sparse — for example, a few 
more forms and schedules in the appendix would have 
been a great help. And the documentation should do 
more than just tell you how to look at the sample case on 
the program disk. It should contain a walk-through for 
setting up a sample return from beginning to end. As it 
stands, the documentation needs rewriting to become a 
worthwhile resource. 

Using the Program 

HTP is not the easiest program to use. To some extent, 
this shortcoming can be traced back to the design of the 
software, but another reason for the program's complex- 
ity is that HTP undertakes quite a bit. The software 
allows you to enter tax data in its rawest and most 
familiar form, eliminates duplication of input, performs 
all calculations, and prints out forms and schedules ac- 
ceptable to the IRS. 

I discovered a flaw in HTP that could cause the tax 
return to be incorrect. The problem concerns capital 
gains distributions. The amount is entered on Schedule B, 
but HTP does not automatically carry this figure over to 
Form 1040 or to Schedule D. You must enter it again 
manually on either Form 1040 or Schedule D to properly 
compute your tax return. I did not hit upon any other 
critical problems, but the depreciation section was con- 
fusing and in need of improvement. 

HTP could use quite a bit of tailoring. For example, 
when data for a new tax return are being entered, you 
face the same routine used for changing data on an 



existing return. Every entry must be input as if it were 
changing old data. This means extra steps for each new 
entry, a time-consuming process. An adjusted routine for 
new cases is needed. 

Some other refinements are also necessary. HTP lets 
you exit from a form or schedule by entering an "N" at 
the end of a section. Since you are apt to be going back 
and forth between various forms and schedules, this 
exiting capability should also be made available at those 
points where it is necessary to switch to another form or 
schedule. Also, the scrolling method for updating is 
cumbersome. 

HTP screen management needs some work; more often 
than not, the screen seems cluttered. I would sacrifice the 
flashing statements and inverse displays for the clarity 
that some open space would provide. 

A good feature of the printing routine is that you can 
enter as many returns as you want and then walk away 
after you get it going. You'll appreciate this when you're 
running off a few forms and schedules at the same time. 

By the time this review is published, HTP will have 
been substantially upgraded, and many of the weak spots 
will have been corrected, according to Howardsoft. For 
example, the problem with capital gains distribution 
should be remedied, and Howardsoft plans to replace the 
scrolling update method with an automatic update 
method and improve the documentation. Some general 
software refining should be evident and a tax-planning 
facility should be added. In addition, Howardsoft will be 
offering separate interrelated software for preparing the 
state income-tax return for certain states. 

Comparisons 

Neither Aardvark nor Howardsoft provides a warranty 
on the results of its software. This means the IRS will 
hold you responsible for inaccuracies, not the software 
houses. 

AITP stores uncalculated results. The calculated results 
are not filed on the disk, but are printed directly from 
memory, which ensures that the results are consistent 
with the input. In HTP, calculation results are filed on the 
disk and all printing is done directly from the disk. Thus, 
it is possible to change an input and then print an incor- 
rect form because the calculations are based on the old 
input. The HTP documentation warns against this possi- 
bility. 

The only way to exit from AITP is to shut off your 
Apple II. You cannot use Apple system commands or do 
anything else while you're running AITP. HTP, written 
in Applesoft BASIC, can be terminated to return control 
of your Apple II to you. You can use Apple system com- 
mands and modify the program if you want. 

AITP requires organizational work before you can 
actually input data, and the bulk of the tax calculations 
must also be done prior to inputting data. The nonprofes- 
sional tax planner may have difficulty in deciding which 
figures should be included as part of which inputs. On the 
other hand, nonprofessional tax preparers will not find 
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The Logo Language is Here 

for the Apple IE 



TO SQUIRAL tflNGLE DISTANCE 

IF DISTANCE > 200 THEN STOP 

FORUARD DISTANCE 

RIGHT JANGLE 

SQUIRAL JANGLE DISTANCE + 3 
END 



Terrapin, the Turtle Company, brings you 
Terrapin Logo Language for the Apple II \ 
Turtle graphics, now ready for immediate 
delivery. 

The Terrapin Logo language is a sophist 
and powerful language that is easy for an 
to use. Although originally intended for 
children, the Logo language is one that th 
most advanced programmers will enjoy ui 
too. It includes many features common to 
artificial intelligence research languages 
permitting programs of great power to be 
written quickly and easily. Writing compa] 
programs in other languages is usually mi 
more difficult and time consuming. 

The Turtle graphics is fun and easy. Wit 
simple commands such as FORWARD, RI( 
and PENUP you can draw in six hi-res cole 
just a few short sessions you can learn to c 
figures more complex than the one above 
whether you know how to program or not. 

But the Terrapin Logo language is more 
just a graphics language. It supports: 
■ list structure, allowing easy manipulatior 



■ user denned procedures which can be us 
exactly as if they were part of the langua 

■ fully integrated screen editor for procedui 
and text 

■ floating point and integer arithmetic 

■ a total of 120 primitives (commands) inclu 
30 graphics commands 




SQUIRAL 123 1 

The Terrapin Logo language was developec 
by the Artificial Intelligence lab at the 
Massachusetts Institute of Technology. 
Terrapin is now authorized by MIT to dis- 
tribute the results of its 12 years of research to 
you. To provide quality support for the 
language, Terrapin has assembled a team 
that includes two of the three authors who 
developed the Logo language for the Apple II 
at MIT, as well as Dr. Feurzeig, the originator 
of the Logo language. 

Every copy of the Terrapin Logo language 
comes with complete documentation. To run 
the language, a 48K Apple II with a 16K RAM 
card or a language card, and one disk drive 
is required. 

Terrapin also offers the robot Turtle, and the 
following books: Turtle Geometry, Special 
Technology for Special Children, Mindstorms, 
Katie & the Computer, and Apple Logo from 
Byte Books. 

Suggested retail price: $149.95 

To order or for more information, call or write: 



Cambridge 
(617) 492-8£ 



MA 02139 



recursion 



nguage interface capability 



Form Description 

Form 1040 U.S. Individual Income Tax Return 

Schedule A Itemized Deductions 

Schedule B Interest and Dividend Income 

Schedule C Profit (or Loss) from Business or Profession 

Schedule D Capital Gains and Losses 

Schedule E Supplemental Income Schedule 

Schedule F Farm Income and Expenses 

Schedule G Income Averaging 

Schedule R&Rp Credit for Elderly 

Schedule SE Computation of Social Security Self- 
Employment Tax 

Schedule TC Tax Computation Schedule 

Form 2106 Employee Business Expenses 

Form 3468 Computation of Investment Credit 

Form 4562 Depreciation 

Form 4726 Maximum Tax on Personal-Service Income 

Form 4797 Supplemental Schedule of Gains and Losses 

Form 5695 Energy Credits 

Form 2210 Underpayment of Estimated Tax by 
Individuals 

These additional forms are offered in a special supplement 
for those who need them. 

Form 2119 Sale or Exchange of Principal Residence 

Form 4625 Completion of Minimum Tax — Individuals 

Form 6251 Alternative Minimum Tax Computation 

Table 2: A list of all the forms and schedules handled by 
Howardsoft's Tax Preparer. 



HTP above their level of tax expertise. Inputs need no 
prior handling if you use the itemization routine, and you 
make entries as if you were manually completing the 
return. There is nothing extra to be concerned about and 
a lot of the bother is taken away. (See table 2 for the 
forms and schedules which HTP emulates and prints 
out.) 



Both Aardvark and Howardsoft offer updated soft- 
ware to reflect necessary revisions due to changing tax 
laws. Aardvark makes new versions available to its users 
within weeks of the passing of tax legislation. Howard- 
soft publishes its software revisions in January of the next 
year, because the IRS does not publish the final versions 
of its new forms and schedules until the end of the calen- 
dar year. Both software houses offer these revisions to 
their customers at a fraction of the cost of the original 
software. Aardvark and Howardsoft are also periodically 
expanding and enhancing their software at a reasonable 
cost. 

Conclusions 

•Neither Aardvark's Individual Tax Plan nor Howard- 
soft's Tax Preparer is for the novice. AITP is clearly 
aimed for use by the tax professional. HTP can be worth- 
while for the nonprofessional as well as the professional, 
but it does require some tax knowledge. 

• AITP is a polished product. It is well structured, clear 
in its documentation, and easy to use. HTP is an 
ambitious product, but some refinements would make it 
easier to use. 

• AITP and HTP perform as advertised, and the print- 
outs produced are in accordance with the documentation. 

• AITP is tax-planning software. HTP does tax record 
keeping and prepares and prints the tax return. The two 
programs are not in direct competition. Together they 
include all phases of tax preparations 
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The Economic Recovery Tax Act of 1981, signed 
into law by President Reagan on August 13, 1981, pro- 
vides the largest tax reduction in our nation's history. 
We will focus on the tax breaks the new law provides 
to individuals using computer systems in their trade or 
business. 

One of the major objectives of the Tax Act of 1981 
was to encourage companies to invest in capital equip- 
ment (such as new computer systems) by simplifying 
and speeding up the depreciation of equipment and by 
providing a research and development (R&D) tax 



credit. Some new business deductions became effective 
retroactively to January 1, 1981. The R&D tax credit 
went into effect July 1, 1981. 



om- 



Business Deductions 

The new tax law simplifies the method for com 
puting depreciation on equipment, such as computers 
used in your business. Effective January 1, 1981 (this 
tax year!) you may use the new Accelerated Cost 
Recovery System (ACRS) to compute the amount of 
depreciation you can take each year. For computer 



212 February 1982 © BYTE Publications Inc 



STOP 

SOFTWARE 

FAILURES 



Using a micro in a product sounds easy... 
One piece of software can make the difference 
between success and failure. 



What do you do when the software 
doesn't work? Over the years, we have 
seen many good products fail, either 
before or after they reached the market, 
because the microprocessor software 
did not do its job. 

WHAT WENT WRONG? 

Many of thefailures occurred because 
the people programming the micro did 
not know how to organize a large control 
program. Those responsible for the pro- 
duct implementation were wizards at 
hardware design and had easily coded 
small micro control programs before. 
But the programming techniques that 
worked for less than 2K bytes of code 
simply fell apart as the program grew 
beyond 4K bytes. 

Unfortunately, the loops and tests and 
flags that work so well for a small pro- 
g ram get out of control very rapidly as the 
program grows. Pretty soon, some of the 
things the program must do are not 
being done fast enough. The code gets 
too complicated, difficult to modify and 
unreliable. The result: another software 
failure! 

Fortunately, these problems can be 
avoided by using a program manager. 
You can divide your complex control pro- 
gram into a number of separate, more 
manageable programs, called tasks, 
each designed to do one job. For exam- 
ple, a Keyboard Task might handle user 
input; a Printer Task might generate re- 
ports. Each task can be written and tested 
separately and then combined to form a 
reliable, finished system. 

The program manager, called a multi- 
tasking executive, supervises the orderly 
execution of these tasks, assuring that 
the most important jobs always get done 
first. Tasks appearto be executing simul- 
taneously It's almost like having a separ- 
ate CPU for each task! 



That is why professional software des- 
igners are now turning to AMX as the 
starting point for their product and sys- 
tem designs. They know that AMX will 
shield them from the difficulties of mana- 
ging the micro, freeing them to concen- 
trate on their application. 




AMX is our multitasking executive for 

the 8080, 8085, Z80 and 6809 proces- 
sors. We're rather proud of it. We made 
AMXcompact,veryfast,andROMableto 
meet our own application needs. Even 
though the AMX nucleus is less than 
1400 bytes in size, it features multiple 
task priorities, intertask message pas- 
sing with priority queuing, external event 
synchronization, and interval timing with 
32-bit precision. Each feature is clearly 
explained in the AMX Reference Manual. 

RELIABILITY BUILT IN 

We don't know anyone who can write 
an executive without errors, so we 
thoroughly tested AMX in real applica- 
tions before ever offering it as a product. 
That is why not one system malfunction 
has ever been attributed to AMX. That 
kind of reliability just isn't an accident. 

HARDWARE INDEPENDENCE 

AMX does not require a particular 
hardware configuration. Of course, it 
does need a microprocessor, but even 
there we offer you a choice. You control 
your environment. You pick the I/O 
method. You decide the most optimum 
interrupt service technique for your sys- 
tem. AMX will support your choice. 



High level language interface modules 
are available separately to allow AMX to 
be used with most popular program- 
ming languages including PASCAL, C, 
PL/M and FORTRAN. Of course, you can 
also code in assembly language if 
required. 

Users of the CP/M and FLEX Opera- 
ting Systems can utilize our AMX inter- 
face modules to access information on 
diskette in realtime. 

COMPLETE DOCUMENTATION 

AMX can be judged by the quality of 
our documentation. The positive re- 
sponse from our users has exceeded 
our expectations. Our manuals are es- 
pecially valuable to those just being 
introduced to real-time multitasking. 
More experienced users will appreciate 
the fact that we deliver AMX source on 
diskette to permit AMX to be moved to 
the software development system of 
your choice. 

HOW TO ORDER 

A specification sheet and price list are 
available, free. Your check or money 
order for $75 will purchase the AMX Ref- 
erence Manual for immediate evaluation 
(specify 8080,8085,Z80or6809 proces- 
sor). Add $25 for postage and handling 
outside USA and Canada. The standard 
AMX Multitasking Executive package, 
including source code, is available for 
$800 after signing our liberal license 
agreement. 

AMX is the choice of professionals the 
world over. Make it yours, today. 



JJ. KADAK Products Ltd. 



IF 



1847 West Broadway Avenue 
Vancouver, B.C., Canada V6J 1Y5 
Telephone (604) 734-2796 
Telex 04-55670 



CP/M is a trademark of Digital Research Corp.; FLEX is a trademark of Technical Systems Consultants, Inc.; Z80 is a trademark of Zilog Corp. Circle 168 On inquiry card. 



equipment purchased in 1981 the applicable recovery 
percentages are: 



Year! 


15% 


Year 2 


22% 


Year 3 


21% 


Year 4 


21% 


Year 5 


21% 



For example, if you purchased a computer in 
November 1981 for $5000 you can depreciate $750 
($5000 X 0.15) in 1981. You can also get an invest- 
ment tax credit of 10 percent ($500) on the purchase of 
the computer. (It is interesting to note that the so- 
called ''half-year" convention works to the advantage 
of the taxpayer who buys a computer near the end of 
1981. He gets the entire tax deduction and tax credit, 
although the computer will be used for only a short 
time in 1981.) 

You do not have to use the new ACRS to compute 
depreciation. You still have the option of computing 
depreciation using the straight-line method. 

The Tax Act did repeal one tax break—the first-year 
extra depreciation allowance of 20 percent of the cost 
of the equipment. Equipment that you purchased prior 
to January 1, 1981 should be depreciated using the 
same rules that were in effect before the new law. 

Hardware and software developers should take note 
that R&D equipment that they purchased after 
January 1, 1981 receives special treatment. They get a 
special tax break that allows them to depreciate R&D 
equipment over a three-year period. The applicable 
recovery percentages are: 



Year 1 
Year 2 
Year 3 



25% 
38% 

37% 



Beginning in 1982, owners of computers (or any 
capital equipment) will have the option of deducting 
up to $5000 for hardware and software purchases 
made in 1982. This tax break will have the very 
positive effect of encouraging those budding software 
and hardware entrepreneurs who work full time and 
have plenty of W-2 income to purchase a computer 
system to start their own businesses. This break should 
be very important to developers of software for the 
new IBM Personal Computer. 

Research and Development Tax Credit 

Another perhaps more significant new tax break for 
software and hardware developers is the Research and 
Development Tax Credit, which retroactively went 
into effect July 1/ 1981. You won't find too much 
about this credit in your new 1040 instruction manual 
from the IRS, but a new Form 6765 — Credit for In- 
creasing Research Activities —will help you on lonely 
nights around April 15, 1982, 

The R&D Tax Credit applies if you are launching a 
new computer product or significantly improving an 



existing computer product and you are having addi- 
tional R&D expenses as compared to the last three 
years. You can get a tax credit of 25 percent of the in- 
crease in R&D expense; You will also have the option 
of taking all of the R&D expense in one year. 

For example, let's assume that you have a software 
business and that between July 1, 1981 and December 
31, 1981 you spent $15,000 developing a new com- 
puter product, such as a new mailing-list program or 
an improved electronic spreadsheet. Also assume that 
you spent $10,000 on R&D between July 1, 1980 and 
December 31, 1980. Then, if your business is a sole 
proprietorship you can take the $15,000 as a business 
expense on Schedule C and you can take a tax credit of 
$1250 (25 percent of the $5000 R&D increase) as an 
R&D Tax Credit on form 1040. 

The R&D Tax Credit is of less value to companies 
that have had little R&D expense in prior years. For 
example, the R&D Tax Credit for anew business is 
only 12.5 percent of R&D expenses. 

New Penalties 

One final comment on the depreciation and R&D 
tax credits that we have outlined above. They can be 
used only if you are using your computer in a trade or 
business. This can be a part-time business, but it can- 
not be a hobby! 

The Tax Act of 1981 also contains additional 
penalties for taxpayers who file false information, are 
negligent in their underpayment of taxes, or '"pad" or 
overstate certain deductions. For example, if you 
underpay your tax because you took too large a 
deduction for depreciation, you will have to pay a 
special penalty. Furthermore, interest payments on 
money you owe the IRS will accumulate at the prime 
rate of 20 percent established on October 15, 1981. 
Clearly it is in your best interest to select a competent 
and honest tax adviser to help you prepare your tax 
return ! 

Conclusion 

The Tax Act of 1981 should have a very positive 
effect on the growth of the computer industry. The 
Tax Act provides incentives for business to purchase 
computers, and, perhaps most important, it encour- 
ages the development of the ''cottage industry" of soft- 
ware developers by providing them with R&D tax 
credits.* 
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MICRO-SCI IS IN THE GAME FOR ALL THE APPLES... 










...WITH A FULL HOUSE OF 5W DRIVES 



disk subsystem for the Apple its. 

THE THIRD ACE— A70 
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Apple ll Pius system to fit your individual budget Trie A70 is the price/capacity alternative 
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and performance requirements. 

THE FIRST ACE— A2 



At over a quarter million bytes per drive, the A70 



when the drives will be primarily used for 
entertainment or prepackaged software programs 
THE SECOND ACE— A40 

Thft A4D k n nr'ira /narfnrmrtnr-a. siltnrnn+itfA+A *k« 



Disk II. With 40 tracks, you get an additional 20K 
bytes, and faster track-to-track access. The A40 is 
intended for use in dedicated DOS, CP/M and 



thf pjitp Mir»n c-rc ™*rr»™ T ™. I! art wnerev er you choose with the knowledge 

KL!? SCI S CONTRO^RS that you can expand without concern. All Micro-Sci 

Th^lnL^ mes Wlt l a umque 1 ew control, e r - Products are backed by a full 120-day warranty 

This controller supports any combination of A2s or (parts and labor) wununiy 

^n^ff* flexibHity - 0ur com P |ete [ine of A PP ,e compatible products 

The A40 and A70 share a common controller mn*"»> ■« *- *—>«'- -^— «*^-" — 



intended for use in dedicated DOS, CP/M and one A70, two A40s or two A70s -all on the 

Pascal applications, and as a companion drive for same controller 

the A70. The A40 is Micro-Sci's most cost-effective You can have a Disk II or A2 controller with 



International dealer inquiries: 
International Markets Co., Telex: 69-6191 
TELEX CO LSA 
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MICRO-SCI 

17742 IRVINE BOULEVARD . SUITE 205 .TUSTIN, CALIFORNIA 92680 • 714/731-9461 .TELEX- 910-346-6739 

MICRO-SCI IS A DIVISION OF STANDUN CONTROLS, INC. 
■ "APPLE II, APPLE II PLUS • "DISK II DAPPLE, APPLE II AND DISK II ARE REGISTERED TRADEMARKS OF APPLE COMPUTERS, CUPERTINO CALIFORNIA 



Book Reviews 



Beyond Games: 
Systems Software 
for Your 6502 
Personal Computer 

Ken Skier 

BYTE/McGraw-Hill 

New York, 1981 

433 pages, softcover $14.95 



Reviewed by 

Bob Katz 

248 East 90th St. Apt. 3B 

New York, NY 10028 

At last! An assembly-language pro- 
gramming book that develops useful, real- 
world tools, has no mathematical rou- 
tines, and is written in plain English. In 
fact, Beyond Games not only teaches you 
how to write programs, it's entertaining. 

If you own an Apple II, Ohio Scientific 



Challenger I-P, PET 2001, or Atari 800, 
you'll be able to make direct use of the 
routines developed in this book. But 
owners of other 6502-based machines 
(such as KIM, SYM, AIM, etc.) need not 
despair— Ken Skier's routines interface 
directly with a microprocessor's software, 
not with any system-specific hardware. 

For example, Skier develops a text- 
editing program step by step. One of the 
first things this program must do is find 
the ASCII value of a key that has been 
pressed. Skier teaches us that calling a 
subroutine is a sound programming 
technique to perform the maneuver. He 
gives this subroutine the name GETKEY. 
All microcomputers that have keyboards 
already contain the housekeeping routines 
used to get the value of a key. Some com- 
puters call it GETKEY, others may call it 
by a different name, e.g., GETCHR for 
"get character." But essentially this 
subroutine always reduces to a single 
ROM (read-only memory) address which 
may be called from Skier's main program. 

Skier has researched this calling ad- 



• 7 working day RUSH service 

• FREE demo samples 

• Quality design 

• Very COMPETITIVE PRICES 

• Personalized assistance 

• FREE shipping - in continental U.S. 

• COMPLIMENTARY quotes on 

custom forms 
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any other continuous 
form you may need! 



Currently providing forms support 
for: 

Systems Plus • Vector • TCS • Alpha Micro 

Radio Shack • Insoft • IMS • Continental • DIBS 

Libra • Structured Systems Group • Peachtree 

Anchor • Accounting Plus • BPI • Designer • MCS 

Graham Dorian • MCBA • Durango • Dynabyte 

Call NOW for FREE sample forms 
packet. Your customer service 
representative is waiting to assist 
you with your continuous forms 
needs! 
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dress, as well as the addresses of all other 
necessary subroutines within the Apple II 
and the other computers. Beyond Games 
contains specific Apple, Atari, PET, and 
OSI versions of a machine-language text- 
editor program, visible-monitor program, 
print utilities, and screen-management 
utilities. These programs are identical in 
their assembly-language source-code 
form, regardless of the computer! Thus, 
owners of other 6502-based computers 
who wish to use Skier's programs can 
look up the addresses of their GETKEY or 
other routines, then substitute these 
addresses. The documentation provided 
with a computer should give the addresses 
of important ROM subroutines. 

You may wish to develop an assembly- 
language or machine-language program 
on your own, or alter some of the routines 
for a specific computer not directly sup- 
ported by the book. You should have no 
trouble doing this. Skier teaches how to 
structure a program using the "top down" 
technique and how to deal with problems 
in little pieces — in other words, how to 
proceed logically through the writing of 
an assembly-language program. 

A word about the specific routines. 
Skier's text editor is very basic and is not 
designed to be a word processor. It Is 
designed to write and edit text for insert- 
ing (and deleting) strings of any size into 
any memory location. Even if you don't 
need any of the routines he provides, the 
exercise of reading Beyond Games will 
teach you just how a text-editing program 
is constructed. That alone is worth the 
price of the book. 

If you do decide to use his routines, 
Skier provides several means to load them 
into your computer. The easiest (and most 
expensive) method is to order a data 
cassette directly from Skier. The next 
easiest is to key in the machine-language 
programs from BASIC by using data 
statements and Skier's object-code loader. 
The latter program contains checksums to 
protect you from entering mistakes into 
memory. With care you can also load 
routines directly into memory as hex- 
adecimal bytes. 

In conclusion, those programmers who 
wish to learn how to write such math- 
ematical routines as 16-bit arithmetic and 
logarithms should look elsewhere; those 
who wish to learn how to turn on the 
relay that controls their lawn sprinkler 
should also look elsewhere. But anyone 
who wants to learn to create logical ma- 
chine-language programs, debuggable 
programs, or well-documented programs, 
should read Beyond Games: ■ 
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New from HIPL0T " 
multi-pen plotting for as little as $1480*. 





The new HIPL0T DMP Series 
6-pen option makes high perfor- 
mance multi-pen plotting affor- 
dable. It's available on the DMP 2, 
3, and 4 models in the HIPL0T 
family so you can enjoy the 
advantages of multi-colored plots 
on SYz" X 11" (DIN A4) surfaces. 
Of course, you also get the standard 
HIPL0T range of capabilities such as 
intelligence, controls, interfaces and 
resolutions. There's a model for vir- 
tually every plotting application. 



line which made low-cost, high 
performance digital plotting a 
reality. 





Big Performance in a Small Plotter 

Since it's introduction, the 
HIPLOT DMP Series has been rec- 
ognized as the innovative plotter 

TM Trademark of Houston Instrument, 
U.S. Suggested retail prices. 
Centronics® registered trademark of 
Centronics Data Computer Corp. 



Now, with our new 6-pen 
option, there's an exciting new 
dimension in the DMP Series' ver- 
satility. Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C orCentronics®com- 
patible interfaces, a choice of con- 
trols, resolutions, and pen speeds. 
Add to this the ability to plot with 
6-pens on paper, vellum or mylar 
(ideal for overhead projectors) and 
you have the ultimate plotter 
price/performance combina- 
tion — the perfect choice for the 
user or OEM, 



8-Pen Models Also Available 



If you need a little more 
capability, take a look at our new 
8-pen option. It's available on the 
DMP 5, 6, and 7 so you can have 
8-pen multi-colored plots on 
11"X17" (D1N-A3) surfaces. 

Why wait? Let us send you 
complete information on this 
breakthrough in affordable, multi- 
pen plotting. Contact Houston In- 
strument, P.O. Box 15720, Austin, 
Texas 78761. (512) 835-0900. For 
rush literature requests, outside 
Texas, call toll free 1-800-531-5205. 
For technical information ask for 
operator #5. In Europe contact 
Houston Instrument, Rochester- 
laan 6, 8240 Gistel, Belgium. 
Phone 059/27-74-45. 
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BUILD YOUR OWN 
Z80 COM PUTER 
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Jiarcia's Circuit Cellar, 

Volumes I, II, & III 
by Steve Ciarcia 

Collections of Steve Ciarcia's perennially 
popular columns from BYTE Magazine, these 
three volumes are sure to please home computer 
users and electronics hobbyists. Volume I 
includes power conversions, programming 
EPROMs, remote terminal interfacing, touch- 
input video display, and more. Volume II, 
focusing on projects which interface the personal 
m Garcia computer with the home, features useful applica- 

tions such as a computer -controlled home securi- 
ty system, computerized appliances, input-output 
expansion for the TRS-80, and even a computer- 
controlled wood stove. Volume III offers low-cost construc- 
tion projects such as an ultrasonic rangefinder, handheld 
remote computer control, two speech synthesizers, and a 
remote-control motorized platform, to name just a few. 



Build Your Own Z80 Computer 

This complete guide to building a working computer offers 

engineers, students, and hobbyists an exciting alternative to buying a computer. With clear 

instructions, Steve Ciarcia fully explains how to build a basic single-board micro-computer 

based on the Zilog Z80 microprocessor. The finished product features a 1 K-byte operating 

system, serial and parallel ports, hexadecimal display, audio cassette mass storage, and easy 

expansion to include a video terminal. 
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Please send 

Ciarcia's Circuit Cellar, Vol. I $8.00 

Ciarcia's Circuit Cellar, Vol. II $12.95 



Ciarcia s Circuit Cellar, Vol. Ill $12.95 

Build Your Own Z80 Computer $ 1 5.95 
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Hardware Review 



Dithertizer II 



Joe Tomas 

Computer City 

1525 South Willow St. 

Manchester, NH 03103 



The Dithertizer II, a new video-digitizer interface for 
the Apple II computer, creates high-resolution digitized 
images that can be printed on any printer that has 
graphics capability. Most Apple users have probably 
seen graphics demonstrations with pictures of Winston 
Churchill, Albert Einstein, or soccer balls. These "pic- 
tures" were all created by a video digitizer. 

Designed by David Hudson of Computer Stations Inc., 
the Dithertizer II uses a video camera with external syn- 
chronization to load any image that can be captured by 
the camera into the memory (high-resolution-graphics 
pages) of an Apple II. The Dithertizer II is a "frame- 
grabber," direct-memory-access-type (DMA) digitizer, 
requiring only one frame or V 60 second to capture a binary 
image. The software lets you create pictures in either of 
two ways: (1) as a "dithered" gray scale built from mul- 
tiple binary (black-and-white) images, or (2) as image- 
intensity contours, using image subtraction from two 
frames. The number of frames required to create a 
dithered image is dependent on the dither matrix size, 
which is selectable via the software. You must use game 
paddles to adjust the contrast and density of the image 
being created and view the results on the monitor. 

Installation 

I ran into a slight problem when I installed my Dither- 
tizer II. The Dithertizer II interface card, which is inserted 
into slot 7 of the Apple, has two cables attached to it. The 
first cable has a 6-pin DIN-type connector that attaches 
to a Sanyo video-camera cable. The second cable is a 
two-conductor wire with a "piggy-back" IC (integrated 
circuit) socket at its end. The instructions told me to 
remove the 74LS34 IC at location C-14 on the Apple's 
motherboard and replace it with the adapter socket. The 
instructions placed great emphasis on the orientation of 
pin 1 when inserting the adapter socket. Next, I reinserted 
the 74LS34 IC into the adapter, which completed the 
installation. 

After checking the installation, I was ready to go. I 
mounted the camera on a tripod, aimed it at myself, and 
booted the software. According to the instructions, the 



display monitor should have displayed a dithered image. 
Unfortunately, Murphy's law prevailed — all I saw on the 
video display screen was diagonal scan lines. Turning the 
system off, I double-checked the installation. It seemed 
odd that when the adapter socket was inserted at location 
C-14, the two-wire cable should extend out the front of 
the socket rather than the back, especially since the inter- 
face card was located behind the socket. Even though pin 
1 was properly oriented, I removed the 74LS34, reversed 



At a Glance 

Name 

Dithertizer II 

Use 

A high-speed frame-grabber, DMA-type video digitizer designed to 
create computerized images or pictures. 

Manufacturer 

Computer Stations Inc. 
II 610 Page Service Dr. 
St Louis, MO 63141 

Price 

Dithertizer II interface, S 300.00; Sanyo VCI6I0X Video Camera, 
$410.00; Package System Price, S650.00. 

Hardware required 

Apple II or Apple U Plus, 48K bytes of user memory,one floppy-disk 
drive with controller, game paddles, video monitor or TV with RF 
fradio-frequencyj modulator, one of the following printers with ap- 
propriate interface: Integral Data Systems models 225, 440G, 
445G, 460G, 560G, NEC Spinwriter models 5510 or 5520, 
Anadex models DP9500 or DP950I . 

Software required 

Dithertizer software included. 

Software options 

Computer Stations Enhanced Graphics Software for the 
appropriate printer. Price: $44.95. 

Documentation 

I 7-page hardcover notebook-style manual. 

Audience 

Home hobbyists, photo studios, attention getter for trade shows, 
motion detection. 
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the socket, and replaced the IC. Holding my breath, I 
again turned the system on and behold: it worked. 
Obviously, the adapter had been miswired. Fortunately, 
no damage occurred. 

The Dithertizer II software contains machine-language 




Figure 1: A "dithered" image of the author, as rendered by the 
Dithertizer II. 
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routines for frame-grabbing, dithering, and contouring. 
It includes a demonstration program, written in BASIC, 
that shows the use of all three routines. The software is 
supplied in DOS 3.2.1 format, and I had no problem in 
MUFFINing it to DOS 3.3 format. 

Implementation 

Using the Dithertizer II is very simple. Game paddles 
are used to adjust the displayed image. Paddle sets the 
black level, while paddle 1 adjusts the contrast or gray 
tones. Other options, selectable via single-keystroke 
commands, allow dithering, contouring, freezing the 
image, saving image to disk, printing the image, and 
more. Pressing H (for HELP) will display a menu listing 
all commands and options. 

The documentation is short, but it is complete and eas- 
ily understood. After reading it, I started experimenting, 
and it took me only a few minutes to become accustomed 
to image processing. The only part I had difficulty with 
was determining the amount of gray scale required to 
create a well-balanced or shaded image. With a little trial 
and error, I was soon printing good-quality images. 

Focusing the camera is important in order to create a 
sharp image. The Sanyo camera is not a conventional 
video camera as used on VCRs (video-cassette recorders), 
but a commercial camera like those used in closed-circuit 
systems. Unlike VCR-type cameras, the Sanyo does not 
have through-the-lens viewing to facilitate focusing. The 
focusing-adjustment ring on the lens is calibrated 
reasonably well; however, it is difficult to obtain 
accurate focusing at close range. To overcome this prob- 
lem, I attached a cable to the RF (radio-frequency) output 
connector of the camera and then connected it tempor- 
arily to the input of my video monitor. This allowed me 
to focus the camera acccurately. Then I disconnected the 
cable and plugged the monitor back into the Apple. Inci- 
dentally, you can make close-up shots (as close as two to 
three inches) by carefully unscrewing the camera lens to 
change its focal length. Also, use a white background if 
you plan to do portrait or high-contrast work (see figure 
1). A white background allows better resolution and 
detail. 

Despite the fact that the Sanyo camera is designed for 
black-and-white images, I found that I was able to 
achieve better gray scale and shading by using a color 
video monitor. The color monitor displayed some gray 
shades as ''blue over gray." This enabled me to determine 
differences in gray scale, which ultimately resulted in 
higher-resolution images. A black-and-white monitor 
made this slightly more difficult to accomplish. 

As supplied, the software does not have print routines 
installed. Assuming you have a printer with dot-graphics 
capability, you must either write your own print drivers 
or purchase Computer Stations' Enhanced Graphics 
Software. This software is available for Integral Data 
Systems Paper Tiger printers as well as for the NEC Spin- 
writer models 5510 and 5520 and Anadex models DP9500 
and DP9501. The addendum I received with the 
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INTRODUCING 






CALCSTAR. 



INDISPENSABLE 




PROGRAM FROM 

MICROPRO. 

THE WORDSTAR 

PEOPLE. 

CalcStar software eliminates the need to use ledger paper 
ever again. It turns your video screen into a "window" on 
a giant electronic ledger sheet, with up to 600 entries arranged 
the way you want. Then, by inserting formulas into CalcStar, 
you create financial models that simulate the future numeri- 
cally. And predict the outcomes of your business decisions. 

When you notice what CalcStar can do for your business, 
you'll wonder how you ever got along without it. (If you're 
now a WordStar user, you probably already know the feeling.) 

The MicroPro bonus* Like WordStar, CalcStar is 
packed with innovative features that make it versatile and 
easy to use. Features like Automatic Forms Mode, which 
lets an inexperienced user enter data into a spread sheet 
quickly and with less chance of error. 

CalcStar s greatest innovation is its ability to join with 
WordStar. Which means, for example, you can use WordStar s 
printing options, like boldface and underlining, to dress 
up financial documents. And you can insert sections of 
CalcStar s spread sheets into your WordStar documents. 

This kind of flexibility should come as no surprise if 
you're already familiar with the MicroPro software family— 
a line of programs designed to work together to multiply 
your problem-solving power. Visit your MicroPro dealer to 
find out just how big a difference all our products can 
make in your business. We predict you'll discover it's not just 
CalcStar or WordStar that's indispensable. It's MicroPro. 



Presenting CalcStar— another standard- 
setting software product in the WordStar 
tradition. 

CalcStar is MicroPro's new electronic 
spread sheet and financial modeling program — 
a sophisticated, yet easy to use, calculating 
and planning tool for CP/M®based computers. 
The ultimate electronic spread sheet* 
CalcStar calculates solutions to complex 
numerical problems in business and finance. 
Helps you make budget plans and sales fore- 
casts with greater speed and accuracy And 
projects figures into the future to answer the 

"what if' questions you face in business. 
And CalcStar also has a unique MicroPro 
advantage: It joins with WordStar to combine 
spread-sheet and word-processing capabilities in 
several powerful ways. 







^^CPSOf^ 



A glance at CalcStar features 

Runs on CP/M version 2.0 or above, with 80- 
column screen, addressable cursor, and at least 
48K memory. 56K or more is recommended for 
fullest utilization. 

Highly user friendly: Call up full screen of help 
or use help menu. WordStar-like cursor commands. 
User's guide shows you the basics. Install from 
menu OR a WordStar file. 

Stores formulas and formats along with data, for 
convenience and less chance of error. 

Math functions.include average, minimum, 
maximum, logarithms, exponents, and regression 
analysis. 



SOFTWARE 
T HAT MEANS BUSINES S 

mkfoPfo 

INTERNATIONAL CORPORATION 

1299 Fourth Street, San Rafael, California 94901 
(415) 457-8990; Telex: 340-388 



CP/M is a trademark of Digital Research, Inc. 
Dealer and distributor inquiries invited. 
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Printer Driver Packages 

Several software packages allow Apple II high-resolution 
graphics to be printed out as hard copy. The pictures accom- 
panying this article were printed with Computer Stations 
software drivers for the IDS Paper Tiger. Computer Stations 
also sells the Enhanced Graphics Software package for the 
Epson MX-80 dot-matrix printer. Pictures can be created 
with a graphics tablet or with the Dithertizer II and are saved 
as binary disk files. This package requires an MX-80 
equipped with the Graf tr ax 80 high-resolution option, costs 
$44.95, and is available from Computer Stations, 11610 Page 



Service Dr., St Louis, MO 63141. 

Progressive Software has released its Graphics Printing 
System for the Diablo and NEC full-character printers. The 
program prints the graphic image from the high-resolution 
screen to the printer via the Apple High Speed Serial Inter- 
face card (or equivalent). The picture above of Abraham Lin- 
coln is an example of the Graphics Printing System's output. 
The package can be used with a Diablo 1620 or 1640 or with 
a NEC Spinwriter 5510 or 5520, costs $109.95, and is avail- 
able from Progressive Software, Suite 323 -Blue Bell West, 
Blue Bell, PA 19422. 
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CASH FLOW 
PROBLEMS? 







IT'S NICE TO KNOW SOMEONE 
WHO HAS THE SOLUTION. 



MicroAge is your Solution 
Store . . . that means at 
• MicroAge Computer Stores 
we have a wide selection 
of time-saving computer- 
ized business systems 
4^ designed specifically to 
solve the daily cash flow 
problems every business- 
man faces. 

MicroAge has computer- 
ized business systems that 
quickly and affordably allow you to regain con- 
trol of your critical accounts receivable ... at last 
making it possible for you to carry out effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 

VISIT THE STORE IN YOUR AREA: 



report, and take care of dozens of other tasks 
that eat into your time and profit! 

Computerized business systems from the Micro- 
Age Computer Store are available in the $5,000 
to $15,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal- 
ized service, warranty service and repair, instal- 
lation, systems consulting, even customer train- 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and let 
us help you with the solution. 

AMcroAge 

ca/MPUTer sTore 

"The Solution Store" sw 



El Paso, Texas 
(915) 591-3349 


Aurora, Colorado 
(303) 696-6950 


Milwaukee, Wisconsin 
(414)257-1100 


Richardson, Texas 
(214) 234-5955 


Indianapolis, Indiana 
(317) 849-5161 


Houston, Texas 
(713) 440-7547 


Rockville, Maryland 
(301) 762-7585 


Rochester, New York 
(716) 244-9000 


Mountain View, California 
(415) 964-7063 


Minneapolis, Minnesota 
(612) 338-1777 


Portland, Oregon 
(503) 256-4713 


W. Palm Beach, Florida 
(305) 683-5779 


Tucson, Arizona 
(602) 7908959 


Hurst, Texas 
(817)284-3413 


Scottsdale, Arizona 
(602) 941-8794 


Omaha, Nebraska 
(402) 339-7441 


Norwalk Conneticut 
(203) 846-0851 


Toronto, Canada 
(416) 487-5551 


Albuquerque. New Mexico 
(505) 883-0955 


Salina, Kansas 
(913) 823-7596 


Anchorage, Alaska 
(907) 279-6688 


Phoenix, Arizona 
(602) 265-0065 


St. Louis, Missouri 
(314) 567-7644 


Houston, Texas 
(713) 270-9647 


Pleasant Hill, California 
(415) 680-1489 


Orland Park, Illinois 
(312) 349-8080 


San Diego, California 
(714) 278-0623 


Columbus, Ohio 
(614) 868-1550 


Oklahoma City, Oklahoma 
(405) 728-1837 


Wilmington. Delaware 
(302) 368-3672 
Allentown, Pennsylvania 
(215)434-4301 
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documentation instructed rne to make several changes in 
the demonstration program to call up the required print 




Figure 2: The cover of BYTE, November 1980. Both figure 1 
and figure 2 were created on an Integral Data Systems 460G dot- 
matrix printer. 



routine. Additional information concerning the various 
machine-language routines used is included to assist you 
in writing your own special-application programs. 

Conclusions 

The Dithertizer II is a well-constructed video digitizer 
that does all that its manufacturer claims. The interface 
card consists of seven ICs, plus a handful of other com- 
ponents, and is very clean in construction. At first 
glance, the Dithertizer II seems a little overpriced, con- 
sidering the number of components on the circuit board. 
However, when you take the developmental costs into 
consideration, the price seems quite reasonable. 

Preliminary releases of the Dithertizer II had only a 
seven-page instruction manual; it was easily understood 
and quite complete. George Baltzell of Computer Sta- 
tions has informed me that new, expanded documenta- 
tion is now being shipped with the product. 

Practical applications? Aside from hobbyist uses, other 
applications might include motion detection for security 
systems, an attention-getter for trade shows, advertising, 
artwork layout (see figure 2), and photo-studio uses. My 
primary reason for getting the Dithertizer II was for pro- 
motional and publicity-type advertising. (I offer a free 
portrait to any of my customers.) All in all, I have been 
quite pleased with the product, and we plan to put it to 
use not only here, but in the grand openings in several of 
our new stores. ■ 




THE CAT'S-EYE VIEW 

Get a lion's share of graphic capabilities 
at a price that will make you purr. 

CAT digital graphic systems interface with S-100, PDP-11, LSI-11 and other host 
computers to create incredibly detailed images. Look at the features that a CAT 
can deliver: 

• Flash digitizer to grab your image from camera, broadcast or recording in as 
little as 1/60 of a second. 



• Highest possible resolution— up to 484x512x8, 242x512x16 or 242x256x24. 

• Dynamic color mapping to produce animation and other effects. 

• Maximum color palette of 16.7 million hues, with dis- 
plays of 65,536 simultaneous colors or 256 levels of gray. 

• Light-pen input and other useful options. 

• Flexibility to fit your computer imaging needs within the 
CAT-100 through CAT-800 and CBX series. Call us for a 
CAT that suits your application . . . and your budget. 

mm DIGITAL GRAPHIC SYSTEMS. INC. 

935 Industrial Avenue, Palo Alto, CA 94303 
Call (415) 856-2500 
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A Guided Tour of Apple Pascal 
Units and Libraries 



Ross M. Tonkens MD 

Suite 1185-W 

8635 West Third St. 

Los Angeles, CA 90048 



One of the most powerful features 
of Apple Pascal is its extensibility via 
a unit. Similar in structure to Pascal 
programs, units have peculiarities 
that can render them mysterious to 
UCSD Pascal newcomers. 

To clear up some of these myster- 
ies, we will begin by considering what 
a unit does and how it differs from 
both a program and an external pro- 
cedure or function, and then we'll 
study two units that have markedly 
different purposes. Next, we will ex- 
amine the process of compiling and 
linking these units and binding them 
to your SYSTEM.LIBRARY. 

In addition, I have provided a list- 
ing of a Pascal program that, when 
saved on the system disk as SYSTEM. 
STARTUP, places a color test pattern 
and the system date on the screen 
when the Apple/UCSD system is 
booted up (see listing 2). This pro- 
gram Uses the CALENDAR unit (dis- 
cussed later), as well as the Pascal 



About the Author 

Dr. Tonkens is a cardiologist with a back- 
ground in small-computer systems. In 1980 he 
was engaged in full-time research on computer- 
assisted image-enhancement techniques for 
real-time two-dimensional echo car diographic 
images. He continues to act as a consultant for 
private industry on medical-image processing 
and database management. 



units, TURTLEGRAPHICS and 
APPLESTUFF, that are already resi- 
dent in the SYSTEM.LIBRARY. 

Anyone who first learned program- 
ming in BASIC probably finds the 
lack of direct access to absolute mem- 
ory one of the few frustrations of 
Pascal. For those who are unfamiliar 
with UCSD Pascal (University of 
California, San Diego), and Pascal in 
general, the language cannot express 
the concept of absolute addressing. 
(BASIC accomplishes this with the 
CALL < address > statement.) Even 
assembled machine-code external 
procedures called by the Pascal host 
program are automatically relocated 
at the time of their linkage to the 
host. (The host program is the Pascal 
program that calls an externally com- 
piled or assembled subroutine.) 

Some Definitions 

Let me clarify two terms that will 
be used frequently throughout the re- 
mainder of this article: source files 
and object files. When we refer to a 
source file, we mean the English-like 
representation of a program, external 
subroutine, or unit. The source file is 
the text you type in through an editor 
like the one in the Apple Pascal oper- 
ating system. 

If this text file conforms with cer- 



tain syntax rules, the compiler or as- 
sembler will turn this text file into the 
code form that the computer actually 
executes at run time. This code file is 
called the object file; it contains ob- 
ject code that is generally not human 
readable. The object code is called 
p-code (pseudocode) if derived from a 
UCSD Pascal source file, or 6502 ma- 
chine language if derived from an as- 
sembly-language source file through 
use of the system's assembler. The im- 
portant point is that the source file is 
what you write, and the object file is 
what the computer executes at run 
time. Both are versions of the same 
program, external subroutine, or 
unit. 

Most of the time, UCSD Pascal's 
automatic memory management is 
convenient and frees the programmer 
from worrying about such things as 
overstepping allotted memory 
boundaries and inadvertently erasing 
parts of the system program. But 
what if you have a useful EPROM 
(erasable programmable read-only 
memory) with no source file, and 
many of the machine-language rou- 
tines on that EPROM could be of 
tremendous use in your Pascal pro- 
grams if only they could be accessed? 
There is no way to specify the 
absolute address of that EPROM, or 
of a routine within it, from a standard 
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CRT'S ; PRINTERS ♦ TELEPRINTERS 



J 



K 



TAKE A BYTE OUT 



w r; 



BETTER THAN EPSON!! 

$595.00 

C. ITOH 8510 PRINTER 

•NEW* 



qp 



ONE PER CUSTOMER 

$499.00 

TEC 511 CRT 

•SAVE* 




DEC 



<mr 



LA 34 DA 

$849.00 

DEC LA 34AA $999.00 

VT 100 $1399.00 



TELE VIDEO 

910 $569.00 

912 $689.00 

920 $725.00 

950 $939.00 

925 NEW! CALL 



ANADEX 



DP 9500 
DP 9501 

DP 8000 




1199.00 
1199.00 
$749.00 



4b 



TEXAS INSTRUMENTS 

810/2 $1399.00 

(includes upper /lower case option) 

810/2 VTC/CP $ 1549.00 

(includes u/1 case, forms 
control & compressed print) 



LETTER QUALITY PRINTERS 



DIABLO 

• 630 RO 

$1949.00 

• 630 KSR. . . CALL 
> 1640 CALL 



1* 



GLUME 



▲ 



• SPRINT 9/45 

$1849.00 

• SPRINT 9/35 
CALL FOR PRICE 



NEC 



• 7700 SERIES 

• 3500 SERIES 
CALL FOR OUR 

LOW PRICES 



SOROC 



iai2o 

I&140 



C. ITOH 



CIT 101 . 



$689.00 

$1075.00 

S pe^- 

.?." $1399.00 




TELETYPE 43 



PF(TTL) $899.00 






[CALL TOLL FREE (800) 854-6028J 



lb 



To Order: Send check to MICROMAIL, P.O. Box 3297, Santa Ana. CA 92703. Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. C.O.D. requires a 15% deposit. Handling: Add 3% 
to orders less than $750.00, and 2 % for orders $75 1.00 or over. NOTE: Handling charges are waived on 
orders pre-paid in advance by check Shipping: We ship FREIGHT COLLECT via UPS or Motor Freight. Air 
and Express delivery is available. Prices subject to change without notice. 



] 



WE SELL INTERNATIONALLY 






P.O. Box 3297 
Santa Ana, CA 92703 
Phone: 714/73M336 
TWX: 910 595 1146 



Pascal host program. 

Similarly, the Apple II contains 
many software "switches" of great 
use to the BASIC programmer that 
are available via PEEKs and POKEs, 
but are inaccessible from Apple 
Pascal. 

The UCSD Pascal operating system 
allows for extensibility of the lan- 
guage by the user in order to fill 
special needs (like direct addressing of 
memory) through the use of units. A 
unit is a compiled subroutine (or 
more usually a collection of compiled 
subroutines) that essentially adds new 
commands to off-the-shelf UCSD 
Pascal. For instance, a computer 
musician might have use for a unit 
that added commands for producing 
notes of specified pitch. Indeed, 
UCSD Pascal was customized for the 
Apple II, through the use of units, for 
implementing such special functions 
as producing high-resolution graphics 
(TURTLEGRAPHICS) and reading 
the game paddles and generating 
sound (APPLESTUFF). 

There are also commercial units for 
sale, and soon you will be able to 
choose from a selection of "canned" 
units for specialized programming 
purposes. 

Two sample unit listings are shown 
in listing 1. The first, called WIN- 
DOW, provides access to the Apple 
II's memory by adding PEEK, POKE, 
and CALL instructions to your 
Apple's Pascal vocabulary. The sec- 
ond, called CALENDAR, reads the 
area of the system disk where the sys- 
tem date is stored and makes it acces- 
sible to the programmer. 

The Power of a Unit 

Let us look a little more closely at a 
unit. Unlike a standard Pascal proce- 
dure or function, a unit can exist 
separately from the body of the main 
program text and still be incorporated 
within a Pascal program's object code 
at run time. But if this were the whole 
story, a unit would have no advan- 
tage over an external procedure. 

The power of a unit lies in its abil- 
ity to house multiple (hopefully re- 
lated) procedures or functions, both 
in Pascal and in assembly language, 
under one roof. All of these proce- 

Text continued on page 234 
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Listing 1: Two sample units for Apple Pascal In listing la, WINDOW provides access to the Apple's memory by absolute address 
through the BASIC-like instructions PEEK, POKE, and CALL. In listing lb, CALENDAR reads the date from the system disk and 
makes it accessible to the user. 



listing la 

(*************************************** 

* * 

* * 

* INTRINSIC UNIT WINDOW * 

* * 

* * 
*************************************** \ 

<* ROSS M. TONKENS, M.D. *) 

(*VER.01.09.81*) 

(*$S+*) 
( *SWAPPING ON FOR UNIT COMPILATION* ) 

UNIT WINDOW; INTRINSIC CODE 23 DATA 24; 

INTERFACE 

( *************************************** 

* PROVIDES A "WINDOW" FROM UCSD/PASCAL * 
*INTO ADDRESSABLE MEMORY. THIS ALLOWS* 
*MANIPULATION OF DATA AT THE BYTE * 
* LEVEL AS WELL AS CALLS TO MACHINE * 
*CODE ROUTINES AT ABSOLUTE LOCATIONS * 
*(AS IN A ROM) DIRECTLY FROM PASCAL. * 

* * 
*IN ESSENCE THIS UNIT ADDS THE * 
*FAMILIAR BASIC COMMANDS: * 

* * 

* PEEK, POKE, AND CALL * 

* * 

*TO UCSD PASCAL. * 

*************************************** \ 

PROCEDURE POKE< ADDR, DATA : INTEGER ) ; 

( ********************************* 

^EMULATES BASIC'S "POKE" COMMAND* 

* * 

* INVOCATION => POKE( ADDR, DATA) * 

*************************** ****** \ 

FUNCTION PEEK( ADDR: INTEGER): INTEGER; 

( ********************************* 

*EMULATES BASIC'S "PEEK" COMMAND* 

* * 

* INVOCATION => DATA:= PEEK (ADDR)* 
********************************* \ 

( ********************************* 
*BOTH ADDR AND DATA MUST BE * 
* INTEGER VARIABLES NOT CONSTANTS* 

* * 

*ADDR MUST BE IN THE RANGE : * 



* -32767. .32767* 

* * 

*NOTE THAT THIS UNIT ACCEPTS OUT* 
*OF RANGE DATA (0 > DATA > 255) * 
*BY STORING ==>ABS(DATA MOD 256)* 
********************************* \ 

PROCEDURE CALL( ADDR : INTEGER ) ; 

(********************************* 

*EMULATES BASIC'S "CALL" COMMAND* 

* * 

*THIS IS A "FRONT END" FOR * 

♦INSTALLING ASSEMBLY LANGUAGE * 

* .PROC CALL. ASSY * 

* * 

*IN THIS INTRINSIC UNIT. * 

********************************* \ 



IMPLEMENTATION 



TYPE BYTE 
DIRTY 



PACKED ARRAY [0..1] OF 0..255; 
RECORD 
CASE BOOLEAN OF 
TRUE : (INT: INTEGER); 
FALSE: (PTR: ~BYTE); 
END; 



( *THIS DEFINES A VARIANT RECORD WHICH 
WILL MAP TO AN ABSOLUTE HARDWARE 
ADDRESS IN THE APPLE *) 



VAR TRICK : DIRTY; 

PROCEDURE CHECK(VAR DATA : INTEGER ) ; 
FORWARD; 



PROCEDURE POKE; 
BEGIN 

CHECK(DATA); 

TRICK. INT :- ADDR; 

TRICK . PTR" [ ] : = DATA 
END; 



FUNCTION PEEK; 
BEGIN 

TRICK. INT := ADDR; 

PEEK:= TRICK. PTR A [0] 
END; 

PROCEDURE CHECK; 

( *THIS ASSURES ONLY VALID DATA 
WILL GET POKED. *) 

Listing 1 continued on page 228 
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NEW 

for 
the 

SEC 

PC-8000 Series 

* AND MORE * 

from Renaissance Technology 

The Wedge 

• Fully emulates all features of the- NEC 

PC-8012A module 

• NEC PC-8001A Sl/O (terminal mode) 

channel is brought out to a DB 25 con- 
nector 

• Additional ports for 40 bits of digital I/O 

and analog input including 2 Atari-type 
joystick ports; built-in 3 voice synthe- 
sizer with amplifier 

• 32K RAM card included; also capable of 

handling another 32K RAM = 96K of 
RAM 

• 16 levels of interrupt capability 

• NEC PC-8012A bus structure is imple- 

mented. 

• Attaches easily to the bottom of the N EC 

PC-8001A. 

Ren Tec Wedge $595 00 

RS-232-C Interface Card 

for NEC PC-8012Aor 

Ren Tec Wedge 179.00 

32K Memory Board 

forNECPC-8012Aor 

Ren Tec Wedge 199.00 

RGB Color Converter 

for NECPC-8001A 

(40 column only) 99.00 

and 

NEC Dot Matrix Printer 795.00 

• 100 CPS 

• Bidirectional printing 

• Friction and tractor feed 

• Parallel interface 

• Single-ribbon cartridge 

NEC Monitors 

• 12" Green Screen 285.00 

• 12" RGB Color 1095.00 

• 12" Composite Video 430.00 

* more * 

"ATARI 10-Key Accounting Pad 124.95 
Olympia Letter-Quality Printer 

• Ren Tec ES Series Interface 
converts typewriter to letter- 
quality printer 

• for Apple, Atari, Commodore, NEC, 
Osborne 1 , TRS 80 and others 

Ren Tec Interface for 
ES 100/101 295.00 



RENAISSANCE 
TECHNOLOGY 
$?CORPORATIOI 



3347 VINCENT ROAD 

PLEASANT HILL. CA 9452 

(415)930-7707 
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Listing 1 continued: 
BEGIN 

DATA:- ABS(DATA MOD 256); 
END; 



PROCEDURE CALL; 
EXTERNAL; 



BEGIN 

(*DUMMY INITIALIZATION*) 
END. 



.TITLE "^PROCEDURE TO EMULATE BASIC'S 'CALL'*" 

ROSS M. TONKENS, M.D. 
VER.01.09.81.13 

.MACRO POP ;POPS 16 BIT ADDRESS 



PLA 




STA 


%1 


PLA 




STA 


%1+1 


.ENDM 




.MACRO 


PUSH ;] 


I 

LDA 


%1+1 


PHA 




LDA 


%1 


PHA 




.ENDM 





.PROC CALL,1 



PROGRAM TO CREATE A CALL FUNCTION FOR 
PASCAL IN THE APPLE II 

USE THIS ASSEMBLY LANGUAGE PROGRAM TO 
CALL PROGRAMS THAT ARE NOT NORMALLY 
ACCESSIBLE FROM PASCAL. 

TO USE: ASSEMBLE THIS PROGRAM 

AND SAVE THE CODE FILE ON 
<YOURDISKNAME> AS 

CALL. ASSY. CODE 

THEN 
EITHER 

LINK TO INTRINSIC UNIT "WINDOW" 
OR 

LINK DIRECTLY TO YOUR HOST PROGRAM 

AS FOLLOWS: 

1. DEFINE A PROCEDURE IN YOUR 
PROGRAM : 

PROCEDURE CALL(ADDR); 

EXTERNAL; 

(ADDR MUST BE AN INTEGER VARIABLE. ) 

Listing 1 continued on page 230 




SuperCalc™. . . The Only 

Electronic Spreadsheet 

You'll Ever Need. 



Rave Reviews from 


InfoWorld 




IiifoWorld 




Software Report Card 




SuperCalc, 




Rev 1.0 




Poor 
Fair 
Good 
Excellent 




Usefulness □ □ □ 




Documentation D □ D 




Ease of Use Q D □ 




Error Handling D G D 



"SuperCalc has now brought the 
full utility of a spreadsheet simulator 
to the CPIM world. . .The program 
worked flawlessly. 

"Most of the other CP/M 
spreadsheet simulators sidestep the 
terminal problem by not doing an 
actual real-time spread sheet . . 

"SuperCalc solves this problem 
neatly by providing an install program 
that matches the attributes of the 
terminal. . .The result is impressive. 

"While there is no way to 
enumerate all of SuperCalc 's features, 
a few of the useful ones bear 
mentioning. You can adjust the width 
of all columns. . .row titles can be as 
long as you want. . .The program has 
an efficient memory manager, and you 
can pull in sections of other models as 
inputs to the model you're using. . .You 
can flip the screen to display either 
results, or the actual model 
equations. , . 

"You can protect the contents of 
any row, column or individual 
cell. . .split the screen either 
horizontally or vertically. . . 

"The SuperCalc manual is well 
written. . .It is easy to read and 
presents information on a variety of 
levels. . . 

"SuperCalc is easier to use than 
any other spread-sheet simulator I 
have encountered, and I have 
encountered most of them. . . 

"I predict that Sorcim's user 
support will be excellent" 

Tim Barry, InfoWorld, October 5, 1981. 

Circle 330 on inquiry card. 



Financial Planning 
and Report Generation 

If you run a business, if you're an 
accountant, business planner, or 
engineer, find answers to all your 
"what if* and "what now'* questions 
with the SuperCalc program. This 
single package lets you generate 
reports, combine sections of separate 
spreadsheets, and create formatted 
printed reports. And SuperCalc has 
powerful editing capabilities not found 
in other packages. Delete entire 
commands with a single stroke. Or 
plug in a repeating formula — just 
once. And protect important 
information from unintentional entries. 
These and more features give you 
beautifully formatted reports, exactly 
as you want them. 



The AnswerKey T 





Wouldn't your operation be 
simple if help were just a keystroke 
away? Well, it is. We call it The 
AnswerKey. It's like having the entire 
SuperCalc Tutorial and Reference 
Guide at your fingertips. 

Touch the questionmark key and 
the program explains itself with 
simple English messages. You'll see it 
all on your screen. Or you can refer to 
the handy AnswerCard™ reference 
guide. 

The AnswerKey brings novices up 
to speed. And keeps you there when 
you've become a veteran SuperCalc 
user. 

Whether you're developing 
management strategies, financial 
analyses, marketing plans, or sales 
projections, you get bottom line 
results. Instantly. 






SuperCalc 



82SORCIM 



Sorcim Corporation 

405 Aldo Avenue, Dept. A2 

Santa Clara, California 95050 

(408) 727-7634 
Telex: 910-338-2003 

SuperCalc, The AnswerKey, and The AnswerCard 
are trademarks of Sorcim Corporation. 




© 198% Sorcim Corporation 
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F2P/F2 

New 8 FD subsystems for CR0MEMC0* 
and other general systems 




GENERAL SPECIFICATIONS 

• DRIVE : Ultra- compact NFX FD1165X2(8"double- 
sided dual density, direct drive motor), fully com- 
patible with Shugart SA850R 

• ENCLOSURE : 160WX230HX500D(mm), power sup- 
ply and noise filter included 

• PRICES : 

&F2P (signal compatible with Persci299) 

$2,580,00 (including FSC-1250) 
*FSC-I250 (I/F for 16FDC & Shugart type drives 

(no modification required of CDOS) $550.00 

-&F2 (pin compatible with Shugart drives ■$ 1 .990.00 

SBC-488 

Single-board computer conforming to 
IEEE-488 specifications 



■ i 




GENERAL SPECIFICATIONS 

• CPU:Z80 •MEMORY : 2716/2732/6116 •I/O: 
6 parallel ports (8255X2), 1 RS232C port (8251 X 1 ), 
75-19,200 bauds • STANDARD : IEEE-488 1975/ 
1978 (TMS9914) • EXT. BUSS '. 8 data lines, 4 ad 
dress decode outputs, 12 control lines. 

• DIMENSIONS : 210mm X 120mm •POWER: 0.8A at 
+ 5V »PR1CE : $488.00 

GPIB-100 

S-100 multifunction board meeting 
IEEE-488 specifications. 




GENERAL SPECIFICATIONS 

• GPIB : IEEE-488, 1975/1978(TMS9914) 

• TIMER : 100/zs to 18 hours (8253) • INTERRUPT : 
Universal interrupt controller (AM9519) •CLOCK: 
Real time, battery-backup (MSM 5832) »BUSS: 
IEEE S-100 •SOFTWARE : All necessary handlei 
programs included on 8"diskette •PRICE: $550.00 



^•CROMEMCO is a trade mark of Cromemco Inc. 

ALL PRICES ARE FOB TOKYO AND 
SUBJECT TO CHANGE WITHOUT NOTICE 

(Dealer inquiries invited) 



International Systems & Automation 

ISA co.,ltd. 

HEIAN BLDG. 2-6-16 OKUBO 
SHINJUKU-KU, TOKYO 160 
JAPAN PHONE : 03-232-8570 

TELEX : 2324496 ISATOK, 
CABLE : ISAHEIAN 



Listing 1 continued: 



2. COMPILE YOUR PROGRAM, AND THEN RUN 
THE LINKER. 

3. WHEN ASKED FOR THE LIB. NAME, TYPE: 

<YOURDISKNAME> :CALL. ASSY. CODE 



WARNING: ANY PROGRAM WHICH CHANGES MEMORY 
LOCATIONS MAY INTERFERE WITH 
THE PASCAL OPERATING SYSTEM. 



RETURN .EQU; O 
YRCALL . EQU 2 



POP 
POP 
PUSH 
JMP 

.END 



RETURN ; SAVE PASCAL RETURN ADDRESS; 

YRCALL ; SAVE OUR CALLING ADDR; 

RETURN ; PUT BACK ON STACK; 

©YRCALL; VECTOR TO PASSED ADDRESS PARAMETER 



listing lb 

(*$S+,R~*> 

(GRANGE CHECKING OFF BECAUSE ONLY BYTE #11, WHICH IS UNITREAD FROM*) 

< *BLOCK #2 CAN BE COUNTED ON TO COMPLY WITH RANGE CONSTRAINTS * ) 

(*************************************** 

* * 

* INTRINSIC UNIT CALENDAR * 

* * 
**************************************** \ 

(* ROSS M. TONKENS, M.D. *) 

( *VER.01.19.81.03*) 



UNIT CALENDAR; INTRINSIC CODE 25 DATA 26; 
INTERFACE 

(*************************************** 
*PASSES CURRENT SYSTEM DATE INTO THE * 
*VARIABLES : * 

* THISDATE: 1 . . 31 * 

* THISMONTH: 1 . . 12 * 

* THISYEAR: 1. .99 * 

* * 

*AND RETURNS DATE AS A STRING WITH * 

*LEADING AND TRAILING BLANKS AS THE * 

*GLOBAL VARIABLE, "TODAY," WHICH HAS * 

*THE FORM: * 

* * 

* <SP><MONTHxSP><DAYx, 19xYEARxSP>* 

* * 

* OR * 

* * 

* <SP>JAN 20, 1981<SP> * 

* * 

*THIS IS ACCOMPLISHED AUTOMATICALLY * 
*AT RUNTIME FOR ANY PROGRAM USING THIS* 
*UNIT, SO THAT FOR ALL PRACTICAL PUR- * 
*POSES THE PROGRAM "WAKES UP" WITH ALL* 
*THE ABOVE VARIABLES PREINITIALIZED. * 
*************************************** \ 



Listing 1 continued on page 232 



230 February 1982 © BYTE Publications Inc 



PUT YOUR APPLE TO WORK FOR YOU! 

WITH THE THUNDERCLOCK PLUS™ 




As an APPLE user you already know all the things your APPLE can do. Now Thunderware 
expands that list with the THUNDERCLOCK PLUS, the complete clock/calendar system 
for your APPLE! Your programs can read the month, date, day-of-week, hour, 
minute, and second in any of APPLE'S languages. On-board batteries keep 
your THUNDERCLOCK running accurately when your APPLE is off - for up 
to 4 years before battery replacement. But that's just the beginning. 

The THUNDERCLOCK PLUS is the most useful and versatile peripheral |B W^\L^ 

you can put in your APPLE. It can keep your disk files organized by f|| m^ *4 

time-and-date-stamping them, it enhances the usability of many of the % K "f§^7 % 5 >* 

new business/professional software packages for accounting, filing, and 
time management, and it can remotely control lights and appliances 
for security or display purposes in your business or home. 

SOFTWARE PRODUCT COMPATIBILITY 

Many of today's important software packages for data-base 
management, business applications, communications, and time management are designed to use the 
THUNDERCLOCK PLUS. If you have or plan to purchase any of these packages, a THUNDERCLOCK will greatly 
enhance their usefulness. 

•VISIDEX* (Personal Software) «DB MASTER and MICRO-MEMO (Stoneware) •MICRO-COURIER and MICRO- 
TELEGRAM (Microcom) ©THE CASHIER and THE STORE MANAGER (High Technology) ©BUSINESS PLUS and 

NET-WORKS (Advanced Data Systems) ...and many others! 

THUNDERWARE'S DOS-DATER 

Our new DOS-DATER software upgrades the regular DOS on 
your disks so that DOS will use the THUNDERCLOCK to time- 
and-date-stamp disk files. Every time a program is saved or a file is 
modified, the current date and time to the minute are stored in 
the CATALOG with the file's name. You can tell at a glance when 
a program was saved or when any file was last modified. And this 
time/date stamping feature is completely automatic. That means 
any program which uses DOS will time/date stamp its files! 

REMOTE CONTROL 

Add Thunderware's X-10 INTERFACE OPTION to your 
THUNDERCLOCK PLUS and your APPLE can control lights and appliances through your BSR X-10 Home Control 
System on your pre-defined schedules. Our powerful SCHEDULER software allows you to create and modify 
schedules easily and execute them in the 'background', while using your APPLE for other tasks in the 'foreground'. 
Use your APPLE for energy management, display and security lighting, or laboratory/process control. 

Our PASCAL Software lets you use all the THUNDERCLOCK'S features in PASCAL and sets the F)iler date 
whenever you boot. 

You get all this versatility in just one peripheral system. Backed by a full one year warranty. See your APPLE dealer 
for a demonstration, or contact us for more information. We'll give your APPLE the best time around! 

Suggested retail prices: 

THUNDERCLOCK PLUS $139 THUNDERWARE, INC. 

X-10 INTERFACE OPTION $49 %*P* ** OX 13322 

PASCAL SOFTWARE DISK $29 i^y^tlT^ 1 

DOS-DATER/DEMO DISK $29 

MANUALS ONLY,each $5 

♦Requires software supplied on DOS-DATER/DEMO disk. 
Distributed by Apple Computer, Inc. BSR x -io is a trademark of bsr <usa) ltd 

and CompUterland Corp. APPLE II is a trademark of APPLE COMPUTER, INC 



*B 002 TCPUTIL 
-B 004 SDTIME.O 

A 007 ADIGCLK 
*A 011 SET TIME 
*I 009 IDIGCLK 
*A 007 TIME 
*A 003 SLOTFINDE 



07/07 


lb: 


: 3/ 


06/08 


09: 


:07 


06/08 


09: 


:08 


06/17 


16: 


:13 


06/17 


16; 


:13 


07/24 


17: 


:32 


06/17 


16; 


:13 


06/17 


16: 


;13 


05/19 


08: 


:05 


06/08 


09 


:08 


05/19 


08 


:05 


06/08 


09 


:08 


07/07 


16 


:56 


06/17 


16: 


•14 
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MTI stocks 'em all 
for faster delivery. 



Ask about our"QED"discounts. 
VISA and MasterCard orders accepted. 

MTI 

VIDEO TERMINALS Price 

VT100 DECscope $ 1595 

VT101 DECscope 1215 

VT131 DECscope 1785 

VT 1 32 DECscope 1995 

ADM 3A (dumb terminal) 595 

ADM 5 (dumb with visual attnbutes).. 645 

ADM 31 (two page buffer) 1095 

ADM 32 (ergonomic ADM 31) 

ADM 42 eight page buffer avail * 

Tl 940 (two page buffer) 1795 

Tl "Insight Series 10" persona! term. . 695 

Hazeltine Executive 80 Modet 20 1495 

Hazeltine Executive 80 Model 30 1715 

141 (Hazeltine dumb terminal) 825 

1421 (Consul 580 & ADM 3A compj 850 

1500 (dumb terminal) 1045 

1510 (buffered) 1145 

1520 (buffered, printer port) 1395 

1552 (VT52 compatible) 1250 

Hazeltine Esprit 645 

GRAPHICS TERMINALS 

VT100 with graphics pkg 3250 

VT 1 25 (DEC graphics) 3280 

ADM 3A with graphics pkg 1795 

ADM 5 with graphics pkg 1845 

300 BAUD TELEPRINTERS 

LA34-DA DECwriter IV 995 

LA34-AA DECwriter IV 1095 

LA36 DECwriter II 1095 

Teletype 43 10AAG 1045 

Teletype 4320AAK 1 195 

Diablo 630 RO 2295 

Diablo 1640 KSR 2775 

Diablo 1650 KSR 2835 

Tl 743 (portable) 1190 

Tl 745 (port/built-in coupler) 1485 

Tl 763 (port/bubble memory) 2545 

Tl 765 (port/bubble/b.i. coupler) 2595 

Tl "Insight Series 10/1" pers. term. ... 695 
600 BAUD TELEPRINTERS 

Epson MX-80 645 

Tl 825 KSR impact 1570 

Tl 825 KSR pkg 1795 

Tl 840 RO impact 895 

Tl 840 KSR impact 1 145 

Tl 840 KSR pkg 1635 

1200 BAUD TE LEPRINTERS 

Epson MX-100 995 

LA 120 RA (receive only) 2095 

LA 120 AA (forms package) 2295 

Tl 783 (portable) 1645 

Tl 785 (port/built-in coupler) 2270 

Tl 787 (port/internal modem) 2595 

Tl 810 RO impact 1545 

Tl 810 RO pkg 1795 

Tl 820 RO impact 1850 

Tl 820 RO pkg 2025 

Tl 820 KSR impact 2025 

Tl 820 KSR pkg 2195 

Lear Siegler 310 ballistic 1945 

2400 BAUD 

Dataproducts M200 (2400 baud) 2910 

DATAPRODUCTS LINE PRINTERS 

B300 (300 LPM band) 5260 

B600 (600 LPM band) '6776 

B900 (900 LPM band) 10220 

BP1500 (1500 LPM band) 19700 

2230 (300 LPM drum) 8148 

2260 (600 LPM drum) 9979 

2290 (900 LPM drum) 13098 

ACOUSTIC COUPLERS 

A/J A242-A (300 baud orig) 242 

A/J 247 (300 baud orig) 315 

A/J 1234 (Vadic compatible) 795 

Vadic VA 341 3 (300/1 200 orig) 845 

Vadic VA 3434 (1200 baud orig) 845 

MODEMS 

GDC 103A3 (300 baud Bell) 395 

GDC 202S/T (1200 baud Bell) 565 

GDC 2 12-A (300/1200 baud Bell) 810 

A/J 1256 (Vadic compatible) 825 

VA 103 ( 300 baud modemphone) .... 235 

VA 3451 (orig/ans triple modem) 885 

VA 3456 (1 200 baud orig/ans) 770 

CASSETTE STORAGE SYSTEMS 

Techtran 816 (store /forward) 1050 

Techtran 817 (store/for/speed up) 1295 

Techtran 818 (editing) 1795 

Techtran 822 (dual) 2295 

FLOPPY DISK SYSTEMS 

Techtran 950 (store/forward) 1395 

Techtran 951 (editing) 1995 

all for quote 



mti 



Distributors, New York, New Jersey and Ohio. 

NewYork: 

516/482-3500, 212/895-7177. 518/449-5959 

Outside N.Y.Sj 800/645-8016 

New Jersey: 201/227-5552 

Ohio: 216/464-6688 



Listing 1 continued: 
VAR 

THISDATE 

THISMONTH 
THIS YEAR 
TODAY 

PROCEDURE DUMMY; 



1 . . 12 ; 
1. ,99; 
STRING [14]; 



( *A PROCEDURE IS EXPECTED BY COMPILER AT END OF ANY INTERFACE SECTION* ) 
IMPLEMENTATION 



TYPE 
DATE 



= PACKED RECORD 



END; 



MONTH 


: 1. 


.12 


DAY 


: 1. 


.31 


YEAR 


: 0. 


.99 



VAR 

BLOCK 

MONTHNAME 

DY,YR 



: ARRAY[0. .10] OF DATE; 
: STRING [ 3]; 
: STRING; 



PROCEDURE DUMMY; 

BEGIN 

( *DUMMY* ) 



BEGIN ( * INITIALIZATION* ) 

UNITREAD( 4, BLOCK, SIZEOF( BLOCK ) , 2 ) ; 

( *PACKED ARRAY, "BLOCK," IS MAPPED ONTO FIRST 11 BYTES*) 
(*OF BLOCK 2 ON BOOT DISK IN FILE UNIT #4. ARRAY HAS *) 
( *SIZE OF 11 BYTES BECAUSE THE DATE IS IN 11TH BYTE OF*) 
( *DISK BLOCK #2, AND WE NEED A WAY OF INDEXING TO THE *) 
( *ELEVENTH BYTE . * ) 

WITH BLOCK [10] DO 
BEGIN 

THISMONTH ;= MONTH; 
THISDATE := DAY; 
THIS YEAR := YEAR 
END; 
CASE THISMONTH OF 



1: 


MONTHNAME 


= 


•JAN 


2: 


MONTHNAME 


m 


'FEB 


3: 


MONTHNAME 


= 


•MAR 


4: 


MONTHNAME 


W 


•APR 


5: 


MONTHNAME 


= 


'MAY 


6: 


MONTHNAME 


= 


•JUN 


7: 


MONTHNAME 


= 


•JUL 


8: 


MONTHNAME 


- 


•AUG 


9: 


MONTHNAME 


- 


•SEP 


10: 


MONTHNAME 


= 


'OCT 


11: 


MONTHNAME 


= 


'NOV 


12: 


MONTHNAME 


= 


'DEC 



END;( *CASE*) 
STR( THISDATE , DY ) ; 

STR( THIS YEAR, YR ) ; 
TODAY : = CONCAT( ' • , MONTHNAME , ' 
END . ( *INITIALIZATION* ) 



' ,DY, ', 19* ,YR, 
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Text continued from page 226: 
dures and functions are available 
from within a Pascal host program 
just as if they and their related con- 
stants, types, and variables had been 
declared globally within the host pro- 
gram itself. As a matter of fact, units 
may even be nested (ie: one unit may 
employ another unit in its construc- 
tion). 

In order to graft the procedures and 
functions declared within a unit onto 
a Pascal host program, you need only 
include the reserved word USES, 
followed by the name of the unit, 
after the program heading (assuming 
the unit has been installed in SYS- 
TEM. LIBRARY on the system disk; 
otherwise, see page 69 of the Apple 
Pascal Language Reference Manual). 

Units come in two varieties: regular 
and intrinsic. While a regular unit 
becomes incorporated into the code 
file of the host program at compile 
time, it must be explicitly linked at 
the time of compilation. (Linkage can 
be thought of as the process of graft- 
ing an external subroutine onto a 
Pascal host program.) In this sense a 



regular unit is quite similar to an ex- 
ternal procedure or function, except 
that it allows you to link many proce- 
dures and functions simultaneously. 
Once linked, a copy of the regular 
unit's object code actually resides 
within the host program's object-code 
file. Thus a regular unit, once linked, 
need no longer be present in the sys- 
tem at the time the host program is 
run because a copy has already be- 
come part of the host program. 

On the other hand, an intrinsic unit 
must reside in a special file called 
SYSTEM.LIBRARY on the system 
disk when a host program calling it is 
executed. This is because an intrinsic 
unit is linked to the host program and 
loaded into memory with it at the 
time the host program is run. (In the 
latest update of Apple /UCSD Pascal 
Version 1.1, the programmer can 
even specify that a portion of a pro- 
gram reside in main memory only 
while it is actually executing.) The 
Pascal host program contains no 
image within it of any intrinsic units 
it employs, and it expects to find 



S 100 USERS 




INTERFACE 9-TRACK 
TAPE DRIVES 

With the DTI - DMA 
Tape-Unit Interface 

• Transfers data via DMA 
up to 200K bytes 

per second 

• Allows full control over 
all tape-drive functions 



SPEED 

NUMBER-CRUNCHING 
SOFTWARE 5-10 X's 
AND MORE 

With the FMP - 
Fast Math Processor 

• Kit or assembled 

• 32-bit floating point operations 

for arith., trig., exponential, etc. functions 

• Or 64-bit floating point operations for arithmetic functions 




Both the DTI and FMP meet the IEEE S 100 
standard. Software is available. 



For further information contact: 




A MEMBER OF THE SPC GROUP 



jh SPC TECHNOLOGIES, inc. 



P.O. Box 248, Arlington, VA 22210 
(703)841-3632 



those intrinsic units in SYSTEM. 
LIBRARY. 

The advantage of this is that 
linkage is accomplished automat- 
ically at run time. When you debug a 
Pascal program, you are continually 
revising the source code and recom- 
piling. This process can be tedious 
enough, especially if the program is 
long, but recurrent relinking can 
render it unbearable. Even though the 
RUN command invokes an attempt at 
automatic relinking of all external 
procedures and functions, linking still 
takes a lot of time. Intrinsic units, on 
the other hand, are essentially "pre- 
linked" and waste not a second at 
compile time — a real blessing if you 
do a lot of programming. 

In comparison to the hardware do- 
main, an intrinsic unit is like a com- 
puter peripheral with a standard plug 
configuration through which it com- 
municates with the computer. You 
simply plug it into the computer to 
make it work. A regular unit is more 
like a peripheral to which connections 
from the computer must be individu- 
ally soldered at the time of interfac- 
ing. 

A Specific Example 

Like a Pascal program, a unit is a 
set of algorithms draped over an 
orderly superstructure. This super- 
structure is illustrated in the WIN- 
DOW unit of listing 1. We will study 
the general structure of units through 
this example. 

First, note that the compiler 
SWAPPING option must be enabled, 
(*$S + *), in order to compile any 
unit. Next, the heading, UNIT WIN- 
DOW, identifies this text to the com- 
piler as a unit, as opposed to a pro- 
gram or external procedure. 

INTRINSIC designates this as an 
intrinsic unit; that is, one that is ' pre- 
linked." Returning to the hardware 
analogy, CODE 23 and DATA 24 are 
a way of specifying which "pins" on a 
"standard intrinsic unit connector 
plug" are active. If you wish to write 
your own unit, or are just curious 
about how these CODE and DATA 
segment numbers are assigned, you 
can refer to the "Program Segmenta- 
tion" section of the Addendum to the 
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Grab a byte 
at the 5 & 10 



WA CMC INTERNATIONAL 



700 K or 350 K 
floppy storage 



5 or 10 Megabytes 
hard disk storage 



12 bites, unless 
you're in a hurry 
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5 or 10 Megabytes in a desk-top micro 

If you need 5 Megabyte capacity grab our^^Up^Ffl 
Grab our SuperTen for 10 Megabytes and join the 
hundreds of users world-wide. 



• 12" CRT 

• 5 or 10 Mbyte (formatted) 5 1 /4 " Winchester type 
hard disk 

• Complete and ready to run with CP/M™ 2.2 



• 700K or 350K floppy disk back up 

• Dual Z-80A processors with 64K RAM 

• 4 MHZ Clock frequency 



• Dual RS232 ports 

• Full ASCII keyboard, numeric pad, user- 
programmable function keys 



CMC INTERNATIONAL 

A Division of Computer Marketing Corporation 

10058 Main • Suite 220 • Bel levue, WA 98004 • Phone (206) 453-9777 • Telex: 152556 SEATAC 

Call or write for the dealers nearest you. Call Toll-Free 1-800-426-2963 



Distributed by: 

Compu Data 
1 Bala Cynwyd Plaza 
Bala Cynwyd, PA 19004 
(215) 667-6843 



Diversified Data 
8043 W. 82nd 
Indianapolis, IN 46278 
(317)253-5878 



Input SRL 

Chile 1830 

1227 Buenos Aires, Argentina 

Tetex: 9191 FINCO 



Featherbed (Pty.) Ltd 
156 Main Reef Road 
Johannesburg, South Africa 



Dialog Computer Treuhand 
Seeburgstrasse 18 
6002 Luzern 
Switzerland 
Telex: 72227 DCL 



Apple Pascal Language Reference 
Manual. 

The interface section of a unit is the 
only internal detail that is visible 
from the outside. It is comparable to 
the socket on the side of a computer 
peripheral. The interface defines the 
manner in which the unit can commu- 
nicate with the UCSD Pascal host 
program. All the variables in the in- 
terface section will be shared with 
any host program as if they had been 
declared as global variables within 
the host. The same holds true for any 
label, constant, or type declaration 
within the interface section. If any 
variables are declared within the in- 



terface of an intrinsic unit, a data seg- 
ment must be declared in addition to 
an obligatory code segment (see page 
76, in the Apple Pascal Language 
Reference Manual). 

The procedure and function declar- 
ations of the interface are really the 
core of the unit. The names of these 
procedures and functions will be- 
come, in essence, new words in the 
vocabulary of any UCSD Pascal host 
program that uses that unit. 

Through the use of units, there is 
virtually no practical limit on the 
number of new commands you can 
teach your system to recognize. The 
interface's procedure and function 



WHAT A BEAUTIFUL COMPUTER! 




Thafs the reaction we get 
from BRI0GI compute* system customers. 

BRIDGE computer system? 

Yes, thafs a familiar InterSystems computer. Starting from there we have 
taken the hassle out of getting a complete system up and running. In a 
BRIDGE system, the terminal, printer and software speak the same 
language. Then we integrated some unique BRIDGE software and hard- 
ware enhancements. Result — BRIDGE has configured a very good com- 
puter into a more versatile, high performance, truly integrated system. 
]ust consider . . . 

THE SOFTWARE 

• BRIDGE MEM-DISC™ memory buffering runs CP/M 2.2 6-10 times faster. 

• InterSystems Cache BIOS. 

• BMATE ™ screen oriented text editor/word processor, including drivers for 
popular terminals and printers. 

• BRIDGE FORTRAN Development System— includes RATFOR preproces- 
sor, symbolic debugger and scientific/math library. 

• System diagnostic package. • Regularly scheduled user seminars. 

THE HARDWARE 

• New 6 MHz Z80 CPU with memory management system and 256K RAM 
memory. 

• BRIDGE AUTOCHEK™ automatic hardware/software check on startup. 

• Disk Drive Options— two 8" (2.4M) or 5.25" (0.8M) Disks, 
or 8" or 5" Hard Disk. 

Complete BRIDGE systems start as low as $5900! No wonder they're 
saying — a BRIDGE computer system is beautiful. 
Circle the reply number, today, for complete information. 
Dealer inquiries invited. 
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MEM-DISK, BMATE and AUTOCHECK are trademarks of 
BRIDGE Computer Company, Division of Sea Data Corporation. 



a Computer Company 

I)[\ [sit »N OF Si A DATAC'OKPORAIION 

ONE BRIDGE STREET 

NEWTON, MASS. 02158 U.S.A. 

PHONE: (617) 244-3203 



declarations are abbreviated to the 
procedure or function name plus pa- 
rameters, as if they were FORWARD 
declarations in a standard Pascal pro- 
gram. 

One peculiarity of units is that 
Apple /UCSD Pascal assumes you are 
writing the unit for the explicit pur- 
pose of declaring procedures and 
functions in the interface. Therefore, 
the manuals never mention that the 
interface must contain at least one 
procedure or function declaration. 
(If, like me, you always manage to 
stumble on the exception to the 
rule— as in UNIT CALENDAR in list- 
ing 1 — then you must insert a dummy 
procedure declaration at the end of 
the interface.) 

The implementation section con- 
tains any label, constant, type, vari- 
able, procedure, and function declar- 
ations that are private to the unit and 
not intended to be accessible to the 
Pascal host program. Following this, 
we find the expansion of the ab- 
breviated (FORWARD-like) proce- 
dure and function declarations of the 
interface section. 

Finally, we come to the initializa- 
tion section, which is similar to the 
main part of a Pascal program. This 
section is optional, and, as long as the 
last END; of the last procedure or 
function is followed by an additional 
END. statement (note the period), the 
compiler will remain quite happy. 
The usual purpose of the initialization 
section is to perform some sort of 
housekeeping or setup task in pre- 
paration for use of the unit's new 
commands by the host program. The 
initialization is executed first, before 
any of the host program's own code, 
as soon as the host program is in- 
voked. An example given in the 
Apple Pascal Language Reference 
Manual is the table of trigonometric 
values that the initialization section 
of the TRANSCEND unit generates in 
main memory for later reference by 
the trigonometric functions this unit 
adds to standard UCSD Pascal. 

If included, the text for the in- 
itialization section is sandwiched be- 
tween a BEGIN and the unit's final 
END. (whose period signals the end 
of text to the compiler). I have in- 




NEECO 



WHY BUY FROM THE BEST? 

Service. . . Support.. . 
Software. . . 



MULTI-CLUSTER 

For Commodore Systems, allows 3 
CPU's (Expandable to 8} to access a 
single Commodore Disk 

MULTI-CLUSTER (3 CPUs) S 795 

Each Additional CPU (up to 8) . . . S 199 




EPSON PRINTERS 

MX-80 PRINTER $ 645 

MX-80 FT $ 745 

MX-100 $ 945 

MX-70 $ 459 

INTERFACE CARDS 

8141 (RS-232) $ 75 

8150 (2K Buffered RS-232) $ 150 

8161 (IEEE 488) $ 55 

8131 (Apple Card) $ 85 

8230 (Apple Card) $ 25 

8220 (TRS-80 Cable) $ 35 

DIABLO 630 PRINTER 

DIABLO 630 - Serial - RS-232 $2710 

Tractor Option $ 250 



Qpi commodore 

16K B (16K RAM-40 Column) - Lim. Qty $ 995 

32K B (32K RAM-40 Clm.) - Lim. Qty $1295 

4016 (16K RAM 4.0 Basic-40 Clm.) $ 995 

4032 (32K RAM 4.0 Basic-40 Clm.) $1295 

8032 (32K RAM 4.0 Basic-80 Clm.) $1495 

8050 Dual Disk {1 Meg Storage) $1795 

4040 Dual Disk (343K Storage) $1295 

8010 IEEE Modem $ 280 

C2N Cassette Drive $ 95 

CBM - IEEE Interface Cable $ 40 

IEEE - IEEE Interface Cable $ 50 

VIC 20 Home/Personal Computer $ 295 

CALL NEECO FOR 

ANY OF YOUR 

COMMODORE COMPUTER NEEDS 



NEC SPINWRITER PRINTERS 

5530 (Parallel) $3055 

5510 (Serial) $3055 

5520 (KSR-Serial) $3415 

Tractor Option $ 225 



APPLE 

16K APPLE II* $1330 

32K APPLE IK $1430 

48K APPLE IK $1530 

APPLE DISK w/3.3 DOS .$650 

APPLE DRIVE Only $ 490 

APPLE III 128K - In Stock! 
w/Monitor + 
Info Analystpak $4740 



AMDEK MONITORS INTERTEC COMPUTERS 




Video 100 12" B+W $ 179 

Video 300 12" Green $249 

Color 1 13" Low Res $ 449 

Color II 13" High Res $ 999 
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64K Superbrain 

(360 Disk Storage), CP/M™ . . . $3495 
64KQD Superbrain 

(700K Disk Storage), CP/M™. . $3995 



*CP/M is a registered trademark of Digital Research 



ATARI COMPUTERS 

Atari 400 (16K RAM) $ 399 

Atari 800 (32K RAM) - good thru 8/31 $1080 

Atari 410 RECORDER $ 89.95 

Atari 810 DISK DRIVE $ 599.95 



PROFESSIONAL 
SOFTWARE 



NEECO carries all available ATARI Software and Peripherals. 



WordPro 1 8K 

WordPro 3 (40 Clm.)16K 

WordPro 3+ . , 

WordPro 4 (80 Clm.) 32K 
WordPro 4+ 



$ 29.95 
$ 199.95 
$ 295 

$ 375 
$ 450 



JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG. 

WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS. 




NEECO 

679 HIGHLAND AVE. 
NEEDHAM. MA 02194 



(617) 449-1760 

Telex: 951021 



MON-FRI 9:00 - 5:00 



MasterCharge and VISA Accepted 
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SITTING 
PRETTY 

You can use just about any desk for a 
computer terminal stand. But with 
CF&A, you're sitting pretty. Our full 
range of desks, workstations, and ter- 
minal stands are designed to accom- 
modate a variety of computer equip- 
ment. Choose from our Classic Series 
desks, OR Series desks and enclo- 
sures, specialty items like our Apple II 
desk, or a universal printer stand. 
You'll be sitting pretty with attractive 
color selections, durable construc- 
tion, versatile configurations, useful 
options, competitive prices, quick 
delivery, and personal service. It's our 
way of doing business. 

CF*A 

Computer Furniture and 

Accessories, Inc. 

1441 West 132nd Street 

Gardena, CA 90249 

(213)327-7710 



eluded a dummy initialization section 
for illustrative purposes in the listing 
of WINDOW. 

Using Units 

It is instructive to compare the in- 
itialization section of the CALEN- 
DAR listing with the dummy version 
in the WINDOW listing. In CALEN- 
DAR, the initialization section is used 
to read an area of the system disk and 
load data from this area into public 
variables declared in the interface sec- 
tion. No procedures or functions are 
declared in the interface section of 
this unit (except for a dummy proce- 
dure, as described previously). Thus, 
when any program that employs 
CALENDAR begins execution, the 
first action undertaken is a reading of 
system date information from the sys- 
tem disk and storage of the informa- 
tion in variables that can be accessed 
immediately by the host program. To 
the host program, these preinitialized 
variables look the same as constants 
since they already contain values 
before the main program even begins 
execution. 

As an aside, a unit can be built 
within a skeleton program designed 
to exercise and test it. Just substitute 
the expanded unit terminated by an 
END; (note the semicolon) where the 
USES <unitname> declaration 
would normally appear. When the 
surrounding program runs as ex- 
pected, the unit may be "shelled" out 
like a peanut, recompiled (after ex- 
changing the final semicolon for a 
period), and used as is or bound into 
a collection of units (called a library 
file) on disk. 

This brings us to the task of com- 
piling the listed units and binding 
them into the SYSTEM.LIBRARY. If 
you have only one disk drive you 
would be best served by reading and 
understanding the following, but also 
sending for a disk with all of the files 
on it (see the information in the text 
box on page 244). This will save an 
inordinate amount of juggling to fit 
many obligatory files on one 5-inch 
disk. If you have two or more drives, 
and have never had the experience of 
compiling and linking a unit and in- 
stalling it in a library, I heartily re- 



commend that you type in all the text 
from the listings and see the instruc- 
tions that follow. (You should be 
seated at a Language-Card-equipped 
Apple II as you read the remainder of 
this article.) 

To begin, enter the UCSD editor 
and type in the text file for the IN- 
TRINSIC UNIT WINDOW. Compile 
it, and save both text and code files 
on disk APPLE2, as U.WINDOW. 
TEXT and U.WINDOW. CODE. 
Next, type in the assembly-lan- 
guage listing, CALL, assemble it (by 
typing A from the command level), 
and save text and code files on disk 
APPLE2 as CALL. ASSY. TEXT and 
CALL.ASSY.CODE. 

Now you must link the external 
procedure, CALL.ASSY.CODE, to 
the host unit, U.WINDOW. CODE. 
Type L from the command level to in- 
voke the linker. You should ultim- 
ately see the question: 

HOST FILE? 

Type APPLE2:U.WINDOW.CODE 
and then hit the Return key (the 
.CODE suffix may be omitted when 
using the updated Pascal version 1.1). 
Next, you will be asked: 

LIB FILE? 

to which you should answer, 
CALL.ASSY.CODE and hit the 
Return key. The question will be re- 
peated. This time you simply hit the 
Return key. The next question: 

MAP FILE? 

asks where you wish to send messages 
concerning the progress of the linking 
process. You might find it instructive 
to reply CONSOLE: so you can read 
the linker messages on the screen. 
Finally, you will be asked for the 
name of the object-code file to which 
you wish the finished, linked version 
sent with the prompt: 

OUTPUT FILE? 

Answer with APPLE2: U.WINDOW. 
CODE, followed by Return. At this 

Text continued on page 244 
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Before you buy 
any printer, 
give it this test. 



Other IMP-4 

GREAT GRAPHICS (T] 



SIMPLE PLUG-IN 



m 
m 

® 

MODERN STYLING [T\ 



3-WAY PAPER 
HANDLING 

LIFETIME 9-WIRE 
PRINT HEAD 



Only IMP-4 gives you bi-directional printing of dot addressable 
graphics at no extra cost. And with our Quad Density feature, 
you can even print 19008 dots per square inch! That's more than 
twice the resolution of Epson's finest! 

Apple, TRS-80, PEX Atari, HP... you name it. We've got the 
industry's widest range of interfaces ready to plug into 
your computer. 

Axiom's IMP-4 lets you use single sheets, roll paper, or 
continuous tractor-fed forms. On other printers these features 
are probably expensive options, if available at all. 

Axiom's rugged head prints good looking tightly formed 
characters with lower-case descenders, 6 different character 
sizes and boldfaces too, all printed bi-directionally at up to 
100 cps! 

Styling isn't the main reason you choose a printer, but isn't it nice 
to know you're getting a printer that will also look great in your 
office or home? 



Score 2 points 
for each answer. 



10 



AXIOMS new IMP-4 
scores a"10.' 



JMP-4 primer shown with 
optional sound shield. 







, ^*J$H$$' 



-,r 




i 






| AXIOM CORPORATION 
1014 Griswold Avenue. San Fernando, CA 91340 • Telephone: (213) 365-9521 -TWX: 910-496-1746 



Listing 2: Apple Pascal program to display a high-resolution 
color test pattern and the system-disk date. 



'************************************** 

* * 

* STARTUP * 

**************************************) 

( *$S+* ) 
< * ROSS M . TONKENS , M . D . * ) 
( *VER.01.24.81.01*) 

'************************************** 
♦PRODUCES A SIX COLOR HIGH RESOLUTION* 
*COLOR BAR TEST PATTERN WITH THE * 
♦SYSTEM DATE DISPLAYED IN THE CENTER * 
* ALONG WITH ANY GREETING OR MESSAGE * 
*THE USER MAY DESIRE. * 

* * 

*WHEN THIS PROGRAM IS SAVED ON THE * 
*BOOT DISKETTE AS * 

* * 

* "SYSTEM. STARTUP" * 

* * 

*THE APPLE WILL "WAKE UP" DISPLAYING * 
*A COLOR TEST PATTERN AND WHAT IT * 
*BELIEVES TO BE THE CORRECT DATE, * 
*THUS SAVING THE USER FROM HAVING TO * 
* INVOKE THE FILER TO CHECK THE DATE * 
*AFTER BOOTING. THIS IS ACCOMPLISHED* 
*BY BLOCKREADING THE AREA OF THE BOOT* 
*DISK WHERE THE SYSTEM DATE IS STORED* 



TRS-80, MODEL I 
64K CP/M 



64K | 
CP/M. 




MM-16K $200 

CP/M 2.2 $125 

with BIOS 
special BOOT - ROM 
$25.00 extra on request 
specify 16K. 32K or 48K 
f ""*""*' Minimum 16K & 1 Disk Drive 

Now enjoy the portability of CP/M, 
combined with the power of a full 64K of 
RAM with the MM-16K memory 
management unit which includes 16K of on 
board RAM. The MM-16K Will work with 16K 
of TRS-80 RAM , and one disk but we suggest 
48K and two disk drives. 

Model III version soon available 

Dealer inquiries Invited 

Martin Data Systems 

3010 Santa Monica Blvd. Suite 193 

Santa Monica, Ca. 90404 (213) 828-8985 EXT. 929 

$3.50 shipping and handling charge (UPS) check or 

money order, Calif, residents add 6% sales tax 

CP/M Trademark Digital Research TRS-80 Trademark Tandy Corp 



*AND DISPLAYING THIS INFORMATION ON * 
*THE HIRES SCREEN. THE METHOD IS * 
THEREFORE VALID BOTH FOR MANUAL * 
♦UPDATE SYSTEMS AS WELL AS FOR THOSE * 
♦SYSTEMS CONTAINING A CLOCK WHICH * 
* AUTOMATICALLY UPDATES THE SYSTEM * 
♦DATE ON THE BOOT DISKETTE. * 

************************************** \ 



USES TURTLEGRAPHICS,APPLESTUFF, CALENDAR; 



YOU SHOULD FIRST BIND THE UNIT, "CALENDAR, " 
TO THE SYSTEM . LIBRARY (SEE ACCOMPANYING 
ARTICLE) BEFORE COMPILING THIS PROGRAM. 
THIS IS BECAUSE "SYSTEM. LIBRARY" IS WHERE 
THE COMPILER EXPECTS TO FIND ALL "INTRINSIC" 
UNITS. 



CONST 

MINX 

MI NY 

MAXX 

MAXY 

CHARWD 

CHARHT 



VAR 

LEFT, 

RIGHT, 

TOP, 

BOTTOM, 

COLOR, 

INC 



0; 

0; 
279; 
191; 

7; 

8; 



(♦HIRES SCREEN BOUNDS*) 

(* n .. " *) 

(* " " *) 

(* " " " *) 

( *HIRES CHAR WIDTH * ) 

( *HIRES CHAR HEIGHT * ) 



INTEGER; 



PROCEDURE BAR; 



{ *DRAWS THE VERTICAL COLOR BARS ON THE SCREEN* ) 
( *ONLY 5 COLORS USED SINCE BORDER AND TEXT * ) 
(*WINDOWS ARE IMPLICITLY BLACK, THE 6TH COLOR*) 



VAR 




COLR: SCREENCOLOR; 








BEGIN 




CASE COLOR OF 




1: 


COLR:= WHITE; 


2: 


COLR:= BLUE; 


3: 


COLR:= ORANGE; 


4: 


COLR:= GREEN; 


5: 


COLR:= VIOLET 


END; 




VIEWPORT( LEFT , RIGHT , TOP , BOTTOM ) ; 


FILLSCREEN(COLR) 


\ 


IF COLOR < 5 THEN 


BEGIN 




LEFT:= LEFT - 


f INC; 


RIGHT := RIGHT + INC 


END 




END; 


Listing 2 continued on page 242 
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Circle 189 on inquiry card. 



Circle 48 on inquiry card. 



More performance than you ever 
imagined — for $1995. If you're con- 
sidering a DEC® terminal, C. Itoh 
now has two reliable alternatives that 
could easily change your mind. 

Take our 132-column CIT 101, 
for example. Unlike DEC's VT100® 
it includes full AVO performance — as 
standard equipment. You also get a 
96 ASCII character set, plus 128 spe- 
cial characters. Characters may 
appear single-width and double- 
width, double-height. Reverse video, 
blinking, half-intensity and under- 
score may be used in up to 16 
combinations. The cursor may be 
underline or block, blinking or non- 
blinking, or invisible to the viewer 
— all under computer control. There's 



raster graphics too. And 19.2K Baud 
asynchronous communications. 
Human engineered features include 
a non-glare screen and detached 
selectric-type keyboard. Of course, if 
all you need is 80-column capability, 
have we got a terminal for you. 

The $1195 80-column terminal 
that performs like a 132. It's C Itohs 
CIT 80, the DEC VT52® emulator 
that's packed with features many big- 
ticket terminals don't offer. Things 
like smooth scrolling, soft setup 
mode, line drawing graphics and 
unidirectional RS 232-C printer port. 
A 19 .2K Baud main port features 
X/ON-X/OFF protocol as well as full 
and half-duplex in conversation 
mode. Video attributes include 



blinking, underline, half intensity— 
even reverse video. You get CIT 101- 
type human engineered features too. 
Plus socketed firmware for maximum 
OEM flexibility. 

Both terminals are backed by 
our 90-day warranty, fully field sup- 
ported and ready for immediate 
shipment. So if you're thinking of 
getting a DEC terminal, consider 
the alternatives: CIT 80 and CIT 101. 

For full details, contact our 
exclusive representative, ACRO Cor- 
poration, 18003 -L Skypark South, 
Irvine, CA 92714. (714) 557-5118. 

<3£c.itoh 

ELECTRONICS, INC. 

One world of quality. 



Before you order a VTIOO, 

think twice. 








Circle 225 on inquiry card. 



1981 

MICRO-TAX 

Microcomputer Taxsystems, Inc. 

Are you looking for the best 
tax package in the USA? Call 

MICRO-TAX 

For the 1981 Tax System 



INDIVIDUAL PACKAGES 

Level 1 : 23 Schedules and Forms 

: Multiple Clients 
$250 : Prints IRS Approved Forms 

Level 2: 30 Schedules and Forms 
: Multiple Clients 
: Prints IRS Approved Forms 

$1,000 : Prints on IRS Forms or Overlays 
: Depreciation System 
: State Tax Interface 
: Integrated Data Base 
: Batch Compute and Print 

PARTNERSHIP PACKAGE 

Level 3: 20 Partnership Schedules and 
Forms 

$750 : Multiple Clients 

: Prints IRS Approved Forms 

: Prints on IRS Forms or Overlays 

: Depreciation System 

: Integrated Data Base 

: Batch Compute and Print 

Levels 2 and 3 are discounted to a total 
of $ 1 ,500 if purchased at the same time. 

Updates: Annual Updates are available. 

Demonstration Package: Demonstration 
Packages are available for $50. 

State Systems: Information on Individual 

State Tax Systems is available 
upon request. 

Transparent Overlays: Transparent Over- 
lay sets are available. 

All levels operate under most CP/M* 
formats including Apple*. 
Compiled Microsoft Basic. 

Consider the advantages this 

State-of-the-Art package 

can bring you: 

• Complete System 

• Versatility 

• Complete In-Office Security 

• Time Saving 

• Pre Year-end Tax Planning 

MICRO-TAX 

Mic rex omputrr Taxsystems, Inc. 

22713 Ventura Blvd., Suite F 

Woodland Hills, CA 91364 

(213) 704-7800 



Available at most 
Professional Computer 
Retailers 



*CP/M is a TM of Digital Research 
'Apple is a TM of Apple Computer. Inc. 



Listing 2 continued: 

PROCEDURE MESSAGE; 

( *" LOADS'* PROCEDURE SAYIT WITH USER MESSAGE STRING*) 



VAR 

MSSG . : STRING; 

VTAB : 1. .24; 

CH : CHAR; 

( *TODAY : STRING; 

PROCEDURE SAYIT; 



PREDECLARED IN "UNIT CALENDAR"*) 



( CALCULATES COORDINATES FOR CENTERING USER* ) 
( *MESSAGE ON THE HIRES SCREEN AND PRINTS IT* ) 



VAR 



X,Y: INTEGER; 



BEGIN 

X: = ROUND((280 - LENGTH(MSSG) * CHARWD)/2); 

Y:= MAXY - VTAB * 8; 

VIEWFORT(X - CHARWD,X + LENGTH(MSSG) * CHARWD + 
Y - CHARHT,Y + 2 * CHARHT ) ; 

FILLSCREEN( BLACK ) ; 

MOVETO(X,Y); 

WSTRING(MSSG); 
END; 



CHARWD, 



(*— 



SUBSTITUTE YOUR MESSAGES AND VTABS FOR THE 
ONES BELOW. OF COURSE YOU WILL WANT TO KEEP 
THE DATE WHICH IS STORED IN THE PREDECLARED 
STRING VARIABLE "TODAY" FROM "UNIT CALENDAR." 



BEGIN 
MSSG 
VTAB 
MSSG 
VTAB 
MSSG 
VTAB 
MSSG 
VTAB 
MSSG 
VTAB i 



= ' GOOD DAY, DR. TONKENS ! '; 

m 8; SAYIT; 

= ' WELCOME TO APPLE/UCSD PASCAL 

- 10; SAYIT; 

= CONCAT( ' THE DATE IS' , TODAY); 

=12; SAYIT; 

= ' DIGIT ALICE AT YOUR DISPOSAL 

= 16; SAYIT; 

= ' HIT < RETURN > WHEN READY ' ; 

= 22; SAYIT; 



1.1 



VIEWPORT( MINX , MAXX , MINY , MAXY ) 
END; 



BEGIN ( *STARTUP* ) 

INITTURTLE; 

LEFT:= 0;RIGHT:= ROUND( MAXX/5 ) - 1; 

TOP:= MINY; BOTTOM := MAXY; 

INC:= RIGHT + 1; 

FOR COLOR := 1 TO 5 DO 
BAR; 

MESSAGE; 

REPEAT UNTIL KEYPRESS; 

TEXTMODE 
END. (*STARTUP*) 
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ft 



ALLYOU 
IS PLUG IT IN! 



A SIGMA SYSTEM 
is COMPLETE: 

Computer, terminals, 
printers, interfaces, 
operating system, 
manuals and documen- 
tation, etc. All you do 
is plug it in. 

A SIGMA SYSTEM 
WORKS: 

It is assembled, tested, 
burned-in, tested, con- 
figured, tested, burned- 
in again, and retested. 
All you do is plug it in. 

A SIGMA SYSTEM 

\s FLEXIBLE: 

Each system is con- 
figured for an exact 
need, be it a 64K 
stand-alone 
with a 



small matrix 
printer or a 512K multi-user, 
multi-processor with several 
600LPM line printers— or 
anything in between.^// you 
do is plug it in. 

A SIGMA SYSTEM is 
EXPANDABLE: 

Each system is designed to 
grow with your customer's 
needs. Usually only an addi- 
tional board is required for 
expansion. All you do is plug 
it in. 

A SIGMA SYSTEM is 
SUPPORTED: 
SIGMA's Engineering Depart- 






ment provides technical 
support, parts and training, 
while the SIGMA Marketing 
Department offers in-market 
sales and marketing support. 
We design our dealer/agency 
program to fit your needs. 

Below are 4 of more than 
80 fully integrated systems: 
SIGMA SYSTEM I 

A single user stand-alone 
system: -64KRAM «2x5%" 
QD Floppy Drives (700KB) 
• 12"CRTwith full ASCII 
Keyboard • Printer-100cps 
(data processing) and 50 cps 
(letter quality) plus graphics 
capability • CP/M Operating 
System • Fully integrated 
and tested • Expandable 
Total Price: $3,775 
SIGMA SYSTEM II 
A multi-user (2) system: 
•64KRAMperuser»5%" 
Floppy Drive (500KB) • 5MB 
Hard Disk Drive • 2 CRT 



I Terminals with detach- 

5 able keyboards • High 

I speed 180 cps printer 

■ • MP/M Operating 

m System • Fully integrated 

| and tested • Expandable 

■ Total Price: $8,675 

! SIGMA SYSTEM III 

J A four user (4) system: 
| «64K RAM peruser 

■ • 2x8" Floppy Disk 
Drives(1.2MB)-11MB 
I Hard Disk Drive • 4 
5 CRT's with detachable 
I keyboards • Printer 

1—200 cps (data mode), 
60 cps (letter quality 
mode) plus graphics • MP/M 
Operating System • Fully 
integrated and tested 

• Expandable 
Total Price: $14,459 

SIGMA SYSTEM IV 

An eight user (8) multi- 
processing system: • 512K 
RAM • 8" Floppy Disk Drive 
(1.2MB)* 18MB Hard Disk 
Drive • 8 CRT's with detachable 
keyboards • Printer— 180 cps 
data printer • Printer— 55 cps 
letter quality • CP/M com- 
patible multi-user system • Data 
Base Management System 

• Fully integrated and tested 

• Expandable up to 16 users 
Total Price: $32,997 

(The above systems include 
charge for integration. If 
integration is not desired, 
please inquire about addi- 
tional discounts.) 



U.S. Domestic/ Canada 
Sigma Digital Systems, Inc. 

14433 N. 73rd Street 
Scottsdale, Arizona 85260 
Telephone: (602) 998-4987 




MfKEL COMPANIES 



International 
Sigma International Trading Corp. 

RO. Box 1118 

Scottsdale, Arizona 85252 

Telephone: (602) 998-9004 

Telex: 165-745 SIGMA 



DEALERSHIPS/AGENCIES AVAILABLE IN SELECTED AREAS 
"PLUG INTO SIGMA'S DISTRIBUTION NETWORK" 

Circle 323 on inquiry card. 



Text continued from page 238: 

point, WINDOW (currently saved 
as APPLE2:U.WINDOW.CODE) is 
ready to be bound to SYS- 
TEM.LIBRARY. 

However, before installing WIN- 
DOW in SYSTEM.LIBRARY you 
should enter and compile CALEN- 
DAR from its listing and save the text 
and code files as APPLE2:U.CALEN- 
DAR.TEXT and APPLE2:U.CAL- 
ENDAR.CODE. 

At this point a few words are in 
order about a library file, All object- 
code files in UCSD Pascal can be vis- 
ualized as residing within a "cabinet" 
having sixteen shelves. Each shelf can 
hold only one item, called a segment. 
A segment represents one stand-alone 
piece of object code. A unit, even one 
which invokes external assembly-lan- 
guage subroutines, still represents 
only one segment, since the subrou- 
tine, once linked to the unit, becomes 
an integral part of that unit's object 
code. The only time a unit occupies 
more than one "shelf" in the cabinet is 
when that unit is an intrinsic unit 
with both code and data segments. 
(This subject was briefly examined in 
the discussion of WINDOW.) Pascal 
programs use only one shelf. This is 
because any program, no matter how 
lengthy, is still one stand-alone piece 
of object code. There are exceptions 
to this rule if the program is so 
lengthy that it has to be broken up in- 
to pieces, but this subject is beyond 
the scope of our current discussion 
(see the "Program Segmentation" sec- 
tion of the Addendum to the Apple 
Pascal Language Reference Manual). 

A library is merely one of these 
"cabinets" whose shelves contain use- 
ful collections of precompiled subrou- 
tines instead of a program. If we wish 
to fill two of the empty "shelves" in 
SYSTEM.LIBRARY with the WIN- 
DOW and CALENDAR units, we 
begin by executing APPLE3:LI- 
BRARY from the command level. To 
the prompt: 

OUTPUT CODE FILE - > 

reply APPLEl: SYSTEM. LIBRARY 
followed by Return. When 

LINK CODE FILE - > 



appears, again reply, APPLEl: 
SYSTEM.LIBRARY and hit Return. 
Now, when 

SLOT TO LINK INTO? 

appears, reply = to initiate auto- 
matic copying of all the old units into 
the new library. 

Be sure to watch the screen during 
this process, as you can actually see a 
dynamic depiction of units being 
stored in the new library's code slots. 
You will again be prompted: 

SLOT TO LINK INTO? 

to which you should reply: N (for 
new file). Again, you will also be 
asked: 

LINK CODE FILE - > 

which you answer with APPLE2: 
U.WINDOW.CODE Return. Type 
the following: 1 7 2 8 N. You will see 
the by now familiar prompt: 

LINK CODE FILE - > 

Reply, APPLE2:U. CALENDAR. 
CODE Return. Now to the question: 

SLOT TO LINK INTO? 

reply as follows: 1 9 2 10 Q. 

You will be prompted with the 
question: 

NOTICE? 

so that, if you wish, you may type in 
a copyright or the current date on 
which you appended this library. 
This message will then be embedded 
in the library file on disk for later 
retrieval through the LIBMAP utility 
on disk APPLE3. The next Return 
(with or without a NOTICE) will ter- 
minate execution of LIBRARY, re- 
turning you to the command level, 
and replace the old copy of 
SYSTEM.LIBRARY on disk APPLEl 
with your new, appended verison. 

If you want a copy of the interface 
sections of the units in the new SYS- 
TEM. LIBRARY, simply execute 
APPLE3:LIBMAP. Answer Y to all 



(Y/N)? prompts after specifying 
APPLE1:SYSTEM.LIBRARY when 
asked to: 

ENTER LIBRARY NAME: 

Answer, PRINTER: or CONSOLE:, 
Return, to the request: 

MAP OUTPUT FILE NAME: 

and hit Return when asked again, in 
order to return to the command level. 

Conclusion 

The extensibility of UCSD Pascal 
through units is one of its most 
powerful features, one that is similar 
in concept to using one of a genii's 
three magic wishes to ask for more 
magic wishes. 

I hope this article will encourage 
readers to explore the power of the 
unit and investigate some of its mys- 
teries.! 
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For those with only one disk drive 
(or an aversion to typing) a disk is 
available with copies of the following 
files: 

• U. WINDOW. TEXT and U.WIN- 
DOW.CODE 

• CALL. ASSY. TEXT and CALL. 
ASSY.CODE 

mU.CALENDAR.TEXT and U.CAL- 
ENDAR.CODE 

mSTARTUP.TEXT and STARTUP. 
CODE 

• SYSTEM.LIBRARY with WINDOW 
and CALENDAR installed 

To obtain a copy of this disk, send a 
check or money order for $14. 95 (add 
6% sales tax if you are a California 
resident), plus $1 shipping and han- 
dling, to RMT UNITS, Suite 1185-W, 
8635 West Third St., Los Angeles, CA 
90048. 
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The first-ever Database 
Word Processor System. 



Sequitur. There's never been 
anything like it. 

Compare it to the low end of the 
database market, like Condor and 
dBase II, and you'll find it does far 
more. Put it against the high end, like 
Oracle or Ingres, and you'll be 
surprised how close it comes. 

Except it's a whole lot easier to use. 



It adapts to you, not the other 
way around. 

Thanks to its clear data display and its The P"ce. It's the nicest surprise. 



started with. If you change your mind, 
you can bring back earlier versions 
with a keystroke. 

When you give a command like 
"JOIN',' Sequitur doesn't create a 
duplicate file. This means the system 
works faster, uses less disk space and, 
most important, any update goes to the 
correct rile— because it's the onl y file. 

As we said, there's nothing else 
like it at any price. 



graphic query language, 
Sequitur is easy for the 
beginning user, but 
powerful enough for the 
sophisticated user. 

If s so friendly that the 
most timid beginner can 
pick up the operating manual, sit 
down at a terminal and start right 
in entering data, generating reports, 
writing form letters, managing 
documents and doing everything 
else you can do once you combine 
a database system with 
a word processor 

Editing without pain I ^ 
or fear. 

The word processor feature 
lets you edit any part of a 
table. Once you edit it, 
Sequitur makes the 
change all through the 
system. But the edit 
doesn't destroy what you 



OK NOW TOSS OUT 
OCTOBER ANO JUNE, 
AND TELL ME HOW MUCH 
THE LITTLE SALESMEN 
MADE IN THE MIDDLE - 
SIZED PEPARTMENTS. 




Today you can run Sequitur with 
the multi-user Unix Version 7 
operating system or with Unix 
look-alikes on 16-bit machines 
like the Onyx or Plexus. 

You can install Sequitur on 
your computer for as little as 
$3495. & you've checked 
into serious Unix software, 
you know how good 
that price is. 
Come see 
Sequitur in action. 
For a complete 
demonstration, 
write Pacific Software, 
2608 Eighth Street, 
Berkeley CA 94710. 
Or call us at 

(415)540-0616. 

Sequitur 

Pacific Software Manufacturing Company 



Unix is a trademark of Bell Laboratories 



Circle 275 on inquiry card. 



DYNACOMP 



*. 



Quality software for*: 



ATARI 

PET 

APPLE II Plus 



TRS-80 (Level II)** 
NORTH STAR 
CP/M Disks/Diskettes 

(see Availability box) 



CARD GAMES 



BACCARAT (Atari only) Price: M*SS Cassetted! .95 Diskette 

This is the European card game which is the favorite of the Monte Carlo jet set. imagine yourself at the gaming table with 007 
to your left and Goldfinger to your right. Learn and play BACCARAT at your leisure on the Atari. Contains full high resolu- 
tion color graphics and matching sound. Runs in 16K. Requires one joystick. 

GIN RUMMY (Apple only) Price: SUM C«ssetle/S22.95 Diskette 

This is the best micro computer implementation of GIN RUMMY existing. The computer plays exceptionally well, and the 
HIRES graphics are superb. What else can be said? 



Price: $17.95 C«ssetle/$21.95 Diskette 

the book, POKER, by Oswald Jacoby. This is the most comprehensive 
of yourself and six other (computer) players. Each of these players 



POKER PARTY (Available for alt computers) 

POKER PARTY is a draw poker simulation based 

version available for microcomputers. The party c< 

(you will get to know them) has a different personality in the form of a varying propensity 

Practice with POKER PARTY before going to that expensive 

32 K (or larger) Apple II. 

CR1BBAGE 2.0 (TRS-M only) Price: $14.95 Ca»ette/$1S.95 Diikette 

This is simply the best cribbage game available. It is an excellent program for the cribbage player in search of a worthy oppo- 
nent as well as for the novice wishing to improve his game. The graphics arc superb and assembly language routines provide 
rapid execution. See the software review in 80 Software Critique. 



THOUGHT PROVOKERS 



MANAGEMENT SIMULATOR (Atari, North Star and CP/M only) Price: S19.95 Cassette/ 113 .95 Diskette 

This program is both an excellent teaching tool as well as a stimulating intellectual game. Based upon similar games played at 
graduate business schools, each player or team controls a company which manufacturers three products. Each player attempts 
to outperform his competitors by setting selling prices, produ 
successful firm is the one with the highei 



mes, marketing and design expenditur 
it stock price when the simulation ends. 



;etc. Them 



FLIGHT SIMULATOR (Available for all computers) Price: S17.95 C«»e tie /S2 1.95 Diskette 

A realistic and extensive mathematical simulation of take-off, flight and landing. The program utilizes aerodynamic equations 
and the characteristics of a real airfoil. You can practice instrument approaches and navigation using radiais and compass 
headings. The more advanced flyer can also perform loops, half-rolls and similar acrobatic maneuvers. Although this program 
does not employ graphics, it is exciting and very addictive. See the software review in COMPUTRONICS. Runs in 16K Atari. 

V ALDEZ (Available for all computers) Prk*: $15.95 C««Ke/$l9.95 Diskette 

VALDEZ is a computer simulation of supertanker navigation in the Prince William Sound/Valdez Narrows region of Alaska. 
Included in this simulation is a realistic and extensive 256 x 256 element map, portions of which may be viewed using the 
ship's alphanumeric radar display, The motion of the ship itself is accurately modelled mathematically. The simulation also 
contains a model for the tidal patterns in the region, as well as other traffic (outgoing tankers and drifting icebergs). Chart 
your course from the Gulf of Alaska to Valdez Harbor! See the software reviews in 80 Software Critique and Personal Com- 

BACKG AMMON 2.0 (Alan, North Star and CP/M only) Price: S14.9S C»ssette/Sl!.95 Diskette 

This program tests your backgammon skills and will also improve your game. A human can compete against a computer or 
against another human. The computer can even play against itself. Either the human or the computer can double or generate 
dice rolls. Board positions can be created or saved for replay. BACKGAMMON 2.0 plays in accordance with the official rules 
of backgammon and is sure to provide many fascinating sessions of backgammon play. 

CHECKERS 3.0 (PET only) Price: S16.95 Csse!le/S20.95 Diskette 

This is one of the most challenging checkers programs available. It has 10 levels of play and allows the user to change skill 
levels at any time. Although providing a very tough game at level 4-8, CHECKERS 3.0 is practically unbeatable at levels 9 and 
10. 

CHESS MASTER (North Star and TRS-80 only) Price: 119.95 C»sselte/$23.95 Diskette 

This complete and very powerful program provides five levels of play. It includes castling, en passant captures and the promo- 
tion of pawns. Additionally, the board may be preset before the start of play, permitting the examination of ■'book 1 ' plays. To 
maximize execution speed, the program is written in assembly language {by SOFTWARE SPECIALISTS of California). Full 
graphics are employed in the TRS-80 version, and two widths of alphanumeric display are provided to accommodate North 
Star users. See review in onComputing. 

LEM LANDER (32K Apple Dtok only) Price; $16.95 Diskette 

Pilot your LEM LANDER to a safe landing on any of nine different surfaces ranging from smooth to treacherous. The game 
paddles are used to control craft attitude and thrust. This is a real-time high res challenge! 

FOREST FlUE! (AUrl only) Price: $16.95 Cassette /$20. 95 Diskette 

Using excellent graphics and sound effects, this simulation puts you in the middle of a forest fire. Your job is to direct opera- 
tions to put out the rivaling Tor changes in wind, weather and terrain. Not protecting valuable structures can 
result in startling penalties. Life-like variables are provided to make FOREST FIRE! very suspenseful and challenging, No two 
games have the same setting and there are 3 levels of difficulty. 

SPACE EVACUATION ! (Apple, Atari and TRS-80 only) Price: $15.95 Cassette /SI 9. 95 Diskette 

Can you colonize the galaxy and evacuate the Earth before the sun explodes? Your computer becomes the ship's computer as 
you explore the universe to relocate millions of people. This simulation is particularly interesting as it combines many of the 
exciting elements of classic space games with the mystery challenge of ADVENTURE. 



Price: SI 1.95 Cassette /SI 5. 95 Diskette 

ear term as your nation's leader. You deter- 
food to distribute to the populace and how 
a compromise and that it is not easy to make 



MONARCH (Atari only) 

MONARCH is a fascinating economic simulation requiring you to survive an 8-: 
mine the amount of acreage devoted to industrial and agricultural use, how muc 
much should be spent on pollution control. You will find that all decisions involvi 
everyone happy. Runs in 16K Atari. 

CHOMPELO (Atari only) Price: SI 1.95 Cass*«te/S15.95 Diskette 

CHOMPELO is really two challenging games in one. One is similar to NIM; you must bite off part of a cookie, but avoid tak- 
ing the poisoned portion. The other game is the popular board game REVERS1. It fully uses the Atari's graphics capability, 
and is hard to beat. This package will run on a 16K system. 

SPACE LANES (Available for all computers) Price: SI 0.95 Cassette /SI 4. 95 Diskette 

SPACE LANES is a simple but exciting space transportation game which involves up to four players (including the computer). 
The object is to form and expand space transportation companies in a competitive environment. The goal is to amass more net 
worth than your opponent. The economics include stock purchases and company mergers. Watch your wealth grow! 



AVAILABILITY 



DYNACOMP software is supplied with complete documentation containing clear explanations and examples. Unless otherwise 
specified, all programs will run within I6K program memory space (ATARI requires 24K). Except where noted, programs are avail- 
able on ATARI, PET. TRS-80 (Level II) and Apple (Applesoft) cassette and diskette as well as North Star single density (double 
density compatible) diskette Additionally, most programs can be obtained on standard (IBM 3740 single density/double density 
compatible format) 8" CP/M floppy disks for systems running under M BASIC (for example. Altos, Xerox 820 and many others). 
51*" CP/M diskettes are available for the North Star and Osborne computer systems. 



'ATARI, PET/CBM, NORTH STAR, CP/M. IBM, OSBORNE and XEROX are registered tradenames and/or trade marks. 



DYNACOMP OFFERS THE FOLLOWING 

• Widest variety 

• Guaranteed quality 

• Fastest delivery 

• Friendly customer service 

• Free catalog 

• 24 hour order phone 



AND MORE. 



STARTREK 3.2 (Available for all computers) Price: S11 .95 Casaette/$15.95 Diskette 

This is the classic Startrek simulation, but with several new features. For example, the Klingons now shoot at the Enterprise 
without warning while also attacking slarbases in other quadrants. The Klingons also attack with both light and heavy cruisers 
and move when shot at! The situation is hectic when the Enterprise is besieged by three heavy cruisers and a starbase S.O.S. is 
received! The Klingons get even! See the software reviews in A.N.A.L.O.G.. 80 Software Critique and Game Merchandising. 

BLACK HOLE (Apple only) Price: S 14.95 Cassette /$1 8.95 Diskette 

This is an exciting graphical simulation of the problems involved in closely observing a black hole with a space probe. The ob- 
ject is to enter and maintain, for a prescribed time, an orbit close to a small black hole. This is to be achieved without coming 
so near the anomaly that the tidal stress destroys the probe. Control of the craft is realistically simulated using side jets for 
rotation and main thrusters for acceleration. This program employs Hi-Res graphics and is educational as well as challenging. 



Price: S10.95 Cassette/S14.95 Diskette 
hole in the screen. Sound simple? Not when the 
your skill against others in this habit -forming action 



SPACE TILT (Apple and Atari only) 

Use the game paddles to tilt the plane of the TV screen to "roll" a ball 
hole gets smaller and smaller! A built-in timer allows you to 
game. 

ESCAPE FROM VOLANTIUM < Atari only) Price: S1S.95 Ca»etle/$19.95 Diskette 

Bring the action and excitement of an arcade into your home with ESCAPE FROM VOLANTIUM! To escape you must 
maneuver your space ship around obstacles and laser blast the dragon (without being eaten). If he is killed with a direct shot 
(not just a leg lopped off), a door opens to the outside. However, the door does not stay open indefinitely. If you fail to escape 
in time, the door closes and a new dragon appears. Sometimes you can smash through the door by repeatedly chipping away at 
it. Other times it is impervious. At the higher levels of play more obstacles and dragons appear, adding to the excitement. Uses 
high resolution graphics and sound. Runs in 16K. 

A LPH A FIGHTER (Atari only) Price: 814.95 Cassette/Sli.95 Diskette 

Two excellent graphics and action programs in one! ALPHA FIGHTER requires you to destroy the alien starships passing 
through your sector of the galaxy. ALPHA BASE is in the path of an alien UFO invasion; let five UFO's get by and the game 
ends. Both games require the joystick and get progressively more difficult the higher you score! ALPHA FIGHTER will run 
on 16K systems. 

THE RINGS OF THE EMPIRE (Atari only) Price: $16.95 Cassette/S2tr.95 Diskette 

The empire has developed a new battle station protected by rotating rings of energy. Each time you blast through the rings and 
destroy the station, the empire develops a new station with more protective rings. This exciting game runs on 16K systems, 
employs extensive graphics and sound and can be played by one or two players, 

INTRUDER ALERT (Atari only) Price: S16.W Canetle/SlO.95 Diskette 

This is a fast paced graphics game which places you in the middle of the "Dreadstar" having just stolen its plans. The droids 
have been alerted and are directed to destroy you at all costs. You must find and enter your ship to escape with the plans. Five 
levels of difficulty are provided. INTRUDER ALERT requires a joystick and will run on I6K systems. 

MIDWAY (Atari only) Price: S14.95 Cassette/Sli.95 Diskette 

MIDWAY is an exciting extension of the game of Battleship. It mixes the challenges of strategy and chance. Your opponent 
can be another human or the computer. Color graphics and sound are both included. Runs in 16K. 

TRIPLE BLOCKADE (Atari only) Price: $14.95 Cassette/Sli.95 Diskette 

TRIPLE BLOCKADE is a two-to-three player graphics and sound action game. It is based on the classic video arcade game 
which millions have enjoyed Using the Atari joysticks, the object is to direct your blockading line around the screen without 
running into your opponent(s). Although the concept is simple, the combined graphics and sound effect lead to "high 

GAMES PACK I (Available for all computers) Price: $10.95 Cassette/Si 4. 95 Diskette 

GAMES PACK I contains the classic computer games of BLACKJACK, LUNAR LANDER, CRAPS, HORSERACE, 
SWITCH and more. These games have been combined into one large program for ease in loading. They are individually ac- 
cessed by a convenient menu. This collection is worth the price just for the DYNACOMP version of BLACKJACK. 

GAMES PACK II (Available for all computers) Price: $10.95 C*»«*tte/$14.95 Diskette 

GAMES PACK II includes the games CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE. WUMPUS and others. As with 
GAMES PACK 1, all the games are loaded as one program and are called from a menu. You will particularly enjoy 
DYNACOMP's version of CRAZY EIGHTS. 

Why pay $7,95 or more per program when you can buy a DYNACOMP collection for just S10.95? 

MOON PROBE (Atari and North Star only) Price: $11 .95 Cmasctic/S15.9S Diskette 

This is an extremely challenging "lunar lander" program. The user must drop from orbit to land at a predetermined target on 
the moon's surface. You control the thrust and orientation of your craft plus direct the rate of descent and approach angle. 
Runs in 16K Atari. 

SPACE TRA P (Atari only , 16K) Price: $14.95 Cassetle/SM .95 Diskette 

This galactic "shoot'em up" arcade game places you near a black hole. You control your spacecraft using the joystick and at- 
tempt to blast as many of the alien ships as possible before the black hole closes about you. 

CHIRP INVADERS (PET/CBM only) Price: $14.95 Cassette /SI 1. 95 Diskette 

CHIRP INVADERS is an addictive game using action graphics. A Federation space station must be reached before the Chirps 
conquer the Earth. Stationary obstacles, moving meteors, and the attacking Chirps must all be avoided for a successful 
journey. Good tuck. 



ADVENTURE 



CRANSTON MANOR ADVENTURE (North Star and CP/M only) Price: $29.95 Diskette 

At last! A comprehensive Adventure game for North Star and CP/M systems. CRANSTON MANOR ADVENTURE takes 
you into mysterious CRANSTON MANOR where you attempt to gather fabulous treasures. Lurking in the manor are wild 
animals and robots who will not give up the treasures without a fight. The number of rooms is greater and the associated 
descriptions are much more elaborate than the current popular series of Adventure programs, making this game the top in its 
class. Play can be stopped at any time and the status stored on diskette. Not available in 5 '/*" CP/M format, 

C.I MB A I I RALLV ADVENTURE (North Star only, 48K) Price: $31 .95 Diskette 

Take part in this outlaw race from the east coast to the west coast. The goal is to find your way to the finish line while main- 
taining the highest possible speed. You may choose one of five cars available at the garage. The choice will affect your speed 
and range. Remember to take spare parts and don't get caught speeding! 

UNCLE HARRY'S WILL (North Star only, 40K) Price: $24.95 Diskette 

Uncle Harry has died and has left you everything. However, he has neglected to mention where everything is! Instead, his will 
consists of a poem which contains clues, You will have to travel all over the United States both by car and on foot to solve the 
puzzle, and there are over 300 locations to probe. Be careful and watch out for red herrings! 



SPEECH SYNTHESIS 



DYNACOMP is now distributing the new and revolutionary TYPE-'N-TALK™ (TNT; n from Votrax. Simply 

connect TNT to your computer's serial interface, enter text from the keyboard and hear the words spoken. TNT is the easiest -to- 
program spaed < on the market. It uses the least amount of memory and provides the most flexible vocabulary available 

List price $375. DYNACOMP'S price $329.95. Please add $5.00 for shipping and handling 

TALK TO ME CTN'T Atari only, 24K) Price: $14.95 C«»ette/$ 1 1. 95 Diskette 

This program presents a superb tutorial on speech synthesis using the Atari 800 and TYPE *N TALK™. TALK TO ME will 
illustrate normal word generation as well as phoneme generation. The documentation includes many helpful programming 



MISCELLANEOUS 



CRYSTALS (Atari only) Price: $ 9.9SCa*s*tte/$13.95 Diskette 

A unique algorithm randomly produces fascinating graphics displays accompanied with tones which vary as the patterns are 
built. No two patterns are the same, and the combined effect of the sound and graphics are mesmerizing. CRYSTALS has been 
used in local stores to demonstrate the sound and color features of the Atari. Runs in 16K Atari. 

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY 

DYNACOMP now distributes the 23 volume NSSE library. These diskettes each contain many programs and offer an out- 
standing value for the purchase price. They should be part of every North Star user's collection. Call or write DYNACOMP 
for details regarding the contents of the NSSE collection. 
Price: $9.95 each/S7.95 each (4 or more) 
The complete collection may be purchased for $149.95 



Circle 114 on inquiry card. 



BUSINESS and UTILITIES 

MAILM ASTER (Atari diskette only) Price: $39.95 Diskette 

MAILMASTER is a very versatile software package for managing and manipulating mail lists and mini data bases. Each disk 
can hold over 700 customer entries containing name, address, three 3-letter key words and a phone number. The display is 
marked so that entries may be made and edited with ease. The status (e.g., disk space left, options, etc.) is shown at all times, 
Labels may be printed 1,2 or 3 up, and all sorting (zip code and alphabetic) is performed by a fast machine language program. 

SORTIT ( North Star only ) Price: $29 .95 Diskette 

SORTIT is a general purpose sorting program written in 8080 assembly language. This program will sort sequential data files 
generated by NORTH STAR BASIC. Primary and optional secondary keys may be numeric or one to nine character strings 
SORTIT is easily used with files generated by DYNACOMP's MAIL LIST program and is very versatile in its capabilities for 
all other BASIC data file sorting. 

PERSONAL FINANCE SYSTEM (Atari and North Star only) Price: $39.93 Diskette 

PFS is a single diskette, menu-oriented system composed of ten different programs Besides recording your expenses and tax 
deductible items. PFS will sort and summarize expenses by payee, and display information on expenditures by any of 26 user 
defined codes by month or by payee. PFS will even produce monthly bar graphs of your expenses by category! This powerful 
package requires only one disk drive, minimal memory (24K Atari, 32K North Star) and will store up to 600 records per disk 
(and over 1000 records per disk by making a few simple changes to the programs). You can record checks plus cash expenses so 
that you can finally see where your money goes and eliminate guesswork and tedious hand calculations. Contains hn; 
machine language sort. 

FAMILY BUDGET (Apple and Atari only) Price: $34.95 Diskette 

FAMILY BUDGET is a very convenient financial record-keeping program. You will be able to keep track of Cash and credit 
expenditures as well as income on a daily basis. You can record tax deductible items and charitable donations. FAMILY 
BUDGET also provides a continuous record of all credit transactions. You can make daily cash and charge entries to any of 21 
different expense accounts as well as to 5 payroll and tax accounts. Data are easily retrieved giving the user complete control 
over an otherwise complicated (and unorganized!) subject. 

INTELINK (Atari only) Price: $49,95 Diskette 

This software package contains a menu-driven collection of programs for facilitating efficient two-way communications. 
through a full duplex modem (required for use). In one mode of operation you may connect to a data service (e.g.. The 
SOURCE or MicroNet) and quickly load data such as stock quotations onto your diskette for later viewing. This greatly re- 
duces "connect time" and thus the service charge. You may also record the complete contents of a communications session. 
Additionally, programs written in BASIC, FORTRAN, etc. may be built off-line using the support text editor and later "up- 
loaded" to another computer, making the Atari a very smart terminal. Even Atari BASIC programs may be uploaded. 
Further, a command file may be built off-line and used later as controlling input for a time-share system. That is, you can set 
up your sequence of time-share commands and programs, and the Atari will transmit them as needed; batch processing All 
this adds up to saving both connect time and your time. 

TEXT EDITOR II (CP/M) Price: $19.95 Dlak«lte/$33.45 Disk 

This is the second release version of DYNACOMP's popular TEXT EDITOR I and contains many new features. With TEXT 
EDITOR II you may build text files in chunks and assemble them for later display. Blocks of text may be appended, inserted or 
deleted. Files may be saved on disk/diskette in right justified/centered format to be later printed by either TEXT EDITOR 11 
or the CP/M ED facility. Futher, ASCII CP/M files (including BASIC and assembly language programs) may be read by the 
editor and processed. In fact, text Tiles can be built using ED and later formatted using TEXT EDITOR II. All in all, TEXT 
EDITOR II is an inexpensive, easy to use, but very flexible editing system. 

DFTLE (Atari and North Star diskettes only) Price: $19.95 

This handy program allows North Star and Atari disk users to maintain a specialized data base of all files and programs in the 
stack of disks which invariably accumulates. DFILE is easy to set up and use. It will organize your disks to provide efficient 
locating of the desired file or program. 



Price: $19.93 

sible by keywords of three types: Personal (eg: last name), 
keyword searches, there 



UN HIT (North Star only) 

This is a three-in-one program which maintains information at 

Commercial (eg; plumbers) and Reference (eg: magazine articles, record albums, etc), In addition 

are birthday, anniversary and appointment searches for the personal records and appointment searches for the commercial 

cords. Reference records are accessed by a single keyword or by cross-referencing two or three keywords. 

SHOPPING LIST (Atari only ) Price: $12.95 Cassette/$16.95 Diskette 

SHOPPING LIST stores information on items you purchase at the supermarket. Before going shopping, it will remind you of 
all the things you might need, and (hen display (or optionally prist) your shopping list and the total cost. Adding, deleting, 
changing and storing data is very easy. Runs with 16K. 

TAX OPTIMIZER ( North Star only ) Price: $59.95 Diskette 

The TAX OPTIMIZER is an easy-to-use. menu oriented software package which provides a convenient means for analyzing 
various income lax strategies. The program is designed to provide a quick and easy data entry. Income tax is computed by all 
tax methods (regular, income averaging, maximum and alternate minimum tax). The qser may immediately observe the tax 
effect of critical financial decisions TAX OPTIMIZER has been thoroughly field tested in CPA offices and comes complete 
with the current tax tables in its data files. TAX OPTIMIZER is tax deductible! 

UTIL (Apple only, 48K) Price: sl g. H Diskette 

UTIL is a disk -or ien ted utility system which permits examining and changing of the contents of DOS 3,2 and 3.3 diskettes at 
the bit (nibble or byte) level. Wkh UTIL you can easily examine the contents of a diskette sector by sector, restructure the sec- 
tor pointers, reallocate sectors (e.g. bad sectors may be "hidden"), and perform many other sophisticated operations. For the 
experienced programmer. 

TURNKEY AND MENU (Atari only) Price: $17.95 Diskette 

TURNKEY is a utility program which allows you to create autoboot/autorun diskettes easily. Simply load and run TUR- 
NKEY, load the program disked e 10 he modified, and answer the questions! The TURNKEY diskette also comes with DOS 2.0 
and includes another program, MENU. MENU lists the contents of your diskette alphahetically, and permits the running of 
any BASIC program on the diskette by typing a single key. TURNKEY and MENU provide you with the ability 10 run any 
program on your diskette by simply turning on the computer and pressing a single key. 

STOCKAID (Atari only) Price: $29.95 Diskette 

STOCKAID provides a powerful set of tools for stock market analysis. With STOCKAID you can display point and figure 
charts, as well as bar charts with oscillators. You can also examine long term moving averages and on-balance volume features. 
STOCKAID allows you- to input daily data with a single diskette storage capability ol 239 days :» 16 stocks. Included are 
stock dividend and split adjustment capabilities. A very professorial package! 



EDUCATION 



HODGE PODGE (Apple only, 48K Applesoft or Integer BASIC) Price: $19.95 C*ssette/$23.95 Diskette 

Let HODGE PODGE be your child's teacher. Pressing any key on your Apple will result in a different and intriguing "hap- 
pening" related to the letter or number of the chosen key. The program's graphics, color and sound arc a delight for children 
from ages 1 'A to 7, HODGE PODGE is a non-intimidating teaching device which brings a new dimension to the use of com- 
puters in education. See review in Infoworld. 

TEACHER'S AIDE (Atari only) Price: $13.95 Casse<te/$17.95 Diskette 

TEACHER'S AIDE consists of three bask modules contained in one program. The first module provides addition and sub- 
traction exercises of varying levels of difficulty. The second module consists of multiplication problems in which the student 
may be tested both on the final answer and/or on the subtotal answers in the long hand procedure Several levels of complexity 
are provided here as well. The third module consols of division problems: one particularly nice feature of the division module 
is that the long hand division steps can be displayed along with the remainder in order to clearly demonstrate the procedure by 
which the remainder is derived. Using TEACHER'S AIDE is not merely a drill, bui rather a learning e 



ORDERING INFORMATION 

All orders are processed and shipped within 48 hours. Please enclose payment with order and include the appropriate computer in 
formation. If paying by VISA or Master Card, include all numbers on card. Purchase orders accepted. 



d Kindling Charges 

Within North America: Add $2.00 

Outside North America: Add 15<fy (Air Mail) 



8" CP/M Disks 

Add $2,50 to I he listed disketie pri 
Microsoft M BASIC or BASIC-80. 



ire programs. Dealer discount schedules are available upon request. 

e for each 8" floppy disk (IBM soft sectored CP/M format). Programs n 



" CP/M disks is also available on 5'/," disks, North Star format. 

ir local software dealer. Write for detailed descriptions of these and other programs from 



DYNACOMP, Inc. (Dept. b> 

1427 Monroe Avenue 

Rochester, New York 14618 

24 hour order phone: (716)442-8731 recording 

Office phone (9AM-5PM EST): (716)442-8960 

New York State residents please add 7% NYS sales tax. 



STATISTICS and ENGINEERING 

DIGITAL FILTER < Available for all computers) Price: $39.95 Ca*s*tt*/$43.9S Diskette 

DIGITAL FILTER is a comprehensive data processing program which permits the user to design his own filter function or 
choose from a menu of filter forms. The filter forms are subsequently converted into non-recursive convolution coefficients 
which permit rapid data processing. In the explicit design mode the shape of the frequency transfer function is specified by 
directly entering points along the desired filter curve. In the menu mode, ideal low pass, high pass and bandpass filters may be 
approximated to varying degrees according to the number of points used in the calculation. These filters may optionally also be 
smoothed with a Hanning function. In addition, multi-stage Butterworth filters may be selected. Features of D1G1TAI 
FILTER include plotting of the data before and after filtering, as well as display of the chosen filter functions. Also included 
are convenient data storage, retrieval and editing procedures. 

DATA SMOOTHER (Not available for Atari) Price: $19.95 C«Mttte/$l3.9fl Diskette 

This special data smoothing program may be used to rapidly derive useful information from noisy business and engineering 
data which are equally spaced. The software features choice in degree and range of fit, as well as smoothed first and second 
derivative calculation, Also included is automatic plotting of the input data and smoothed results. 

FOURIER ANALYZER (Available for all computers) Price: $19.95 C«ssette/$23.95 Diskette 

Use this program to examine the frequency spectra of limited duration signals. The program features automatic scaling and 
plotting of the input data and results, Practical applications include the analysis of complicated patterns in such fields as elec- 
tronics, communications and business. 

TFA (Transfer Function Analyzer) Price: $19.9$ C»»ette/$13.95 Diskette 

This is a special software package which may be used to evaluate the transfer functions of systems such as hi-fi amplifiers and 
filters by examining their response to pulsed inputs. TFA is a major modification of FOURIER ANALYZER and contains aq 
engineering -oriented decibel versus log-frequency plot as well as data editing features. Whereas FOURIER ANALYZER is de- 
signed for educational and scientific use, TFA is an engineering tool. Available for all computers. 

HARMONIC ANALYZER (Available for all computers) Price: $24.9$ C«ssetle/$21.95 Diskette 

HARMONIC ANALYZER was designed for the spectrum analysis of repetitive waveforms. Features include data file genera- 
tion, editing and storage /retrieval as well as data and spectrum plotting. One particularly unique facility is that the input data 
need not be equally spaced or in order. The original data is sorted and a cubic spline interpolation is used to create the data file 
required by the FFT algorithm. 



REGRESSION I (Available for all computers) Price: $19,9$ CMsette/»3.95 Diskette 

REGRESSION I is a unique and exceptionally versatile one-dimensional least squares "polynomial" curve fitting program. 
Features include very high accuracy; an automatic degree determination option; an extensive internal library of fitting func- 
tions; data editing; automatic data, curve and residual plotting; a statistical analysis (eg; standard deviation, correlation coeffi- 
cient, etc.) and much more. In addition, new fits may be tried without reentering the data REGRESSION I is certainly the 
cornerstone program in any data analysis software library, 

REGRESSION II (PARAFTT) (Available for all computers) price: $19.95 C«sseHe/$23.95 Dbketle 

PARAFIT is designed to handle those cases in which the parameters are imbedded (possibly nonlinearly) in the fitting func- 
tion. The user simply inserts the functional form, including the parameters (A(I), A(2). etc.) as one or more BASIC statement 
lines. Data, results and residuals may be manipulated and plotted as with REGRESSION I, Use REGRESSION I for 
polynomial fitting, and PARAFIT for those complicated functions. 

MULTILI NEAR REGRESSION (MLR) (Available for all computers) Price: $14 ,9$ Caaaette/$M.95 Diskette 

MLR is a professional software package for analyzing data sets containing two or more linearly independent variables Besides 
performing the basic ; ulation, this program also provides easy to use data entry, storage, retrieval and editing 

functions. In addition, the user may interrogate the solution by supplying values for the independent variables. The number of 
variables and data sire is limited only by the available memory. 

REGRESSION 1, II and MULTILINEAR REGRESSION may be purchased together for SSI .95 (three cassettes) or $63.95 
(three diskettes). 

ANOV A (Not available on Atari cassette or for PET/CBM) Price: $39.95 Ca*aette/$43.9$ Diskette 

In the past the ANOVA (analysis of variance) procedure has been limited to the large mainframe computers. Now 
DYNACOMP has brought the power of this method to small systems. For those conversant with ANOVA, the DYNACOMP 
software package includes the 1-way, 2 -way and N-way procedures. Also provided are the Yates 2^-P factorial designs. For 
those unfamiliar with ANOVA, do not worry. The accompanying documentation was written in a tutorial fashion (by a pro- 
fessor in the subject) and serves as an excellent introduction to the subject. Accompanying ANOVA is a support program for 
building the data base. Included are several convenient features including data editing, deleting and appending. 

BASIC SCIENTIFIC SUBROUTINES, Volumes 1 and 2 (Not available for Atari) 

DYNACOMP is the exclusive distributor for the software keyed to the popular texts BASIC SCIENTIFIC SUBROUTINES, 
Volumes I and 2 by F. Ruckdeschel (see advertisements in BYTE magazine). These subroutines have been assembled according 
to chapter. Included with each collection is a menu program which selects and demonstrates each subroutine. 

Volume 1 

Collection #1: Chapters 2 and 3 - Data and function plotting; complex variables and functions. 

Collection #2: Chapter 4 - Extended matrix and vector operations. 

Collection #3: Chapters 5 and 6 - Random number generators {Poisson, Gaussian, etc.); sene r . 
Price per collection: $14.95 Cassette /$ 18. 9! Diskette 
All three collections are available for $39,95 (three cassettes) and $49.95 (three diskettes). 

Volume 2 

Collection #1: Chapter I - Linear, polynomial, multidimensional, parametric least square: 

Collection^: Chapter 2 - Series approximation lecht I i inon, invcrs 

Collection #*3: Chapter 3 - Functional approximations by iteration and recursion. 

Collection #4: Chapter 4 - CORD1C approximations to trigonometric, hyperbolic, exponential and logarithmic 
functions. 

Collection #5: Chapter 5 - Table interpolation, differentiation and integration (Newton, LaGrange, splines). 

Collection #6: Chapter 6 - Methods for finding the real roots of functions. 

Collection 97: Chapter 7 - Methods for finding the complex roots of functions. 

Collection #8: Chapter 8 - Optimization by steepest descent. 
Price per collection: $14.95 Cassette/SI8.95 Diskette 
All eight collections are available for $99.95 (eight cassettes) and $129 95 (eight diskettes). 

Because the texts arc a vital part of the documentation, BASIC SCIENTIFIC SUBROUTINES, Volumes I and 2 Ait available 
from DYNACOMP: 



i, shifting, etc). 



BASIC SCIENTIFIC SUBROUTINES, Vol 1 (319 pages): $19.95 + 75* postage 
BASIC SCIENTIFIC SUBROUTINES, Vol 2 (790 pages): $23.95 + SI. 50 postage 

See reviews in KILOBAUD and Dr. Dobbs. 

ROOTS (Available for all computers) Prke $10.95Cas*ette/$]4.9S Diskette 

In a nutshell, ROOTS simultaneously determines all the zeroes of a polynomial having real coefficients. There is no limit on 
the degree of the polynomial, and because the procedure is iterative, the accuracy is generally very good. No initial guesses are 
required as input, and the calculated roots are substituted hack into the polynomial and the residuals displayed. 

ACTIVE CIRCUIT ANALYSIS (ACAP) (48K Apple only) Price: $25.95 Cassette/ $29. 95 Diskette 

ACAP is the analog circuit designer's answer to LOGIC SIMULATOR. With ACAP you may analyze the response of an ac- 
tive or passive component circuit (e.g.. a transistor amplifier, band pass filter, etc). The circuit may be probed at equal steps in 
frequency, and the resulting complex (i.e., real and imaginary) voltages at each component juncture examined. By plotting the 
magnitude of these voltages, the frequency response of a filter or amplifier may be completely determined with respect to both 
amplitude and phase. In addition, ACAP prints a statistical analysis of the range of voltage responses which result from 
tolerance variations in the components. ACAP is easy to learn and use. Simply describe the circuit in terms of the elements and 
their placement, and execute Circuit descriptions may be saved onto cassette or diskette to be recalled at a later time for execu- 
tion or editing ACAP should be part of every circuit designer's program library, 

LOGIC SIMULATOR (Apple only; 4RK RAM) Price: $24.95 Casaett«/$U.9S Diskette 

With LOGIC SIMULATOR you may easily test your complicated digital logic design with respect to given set of inputs to 
determine how well the circuit will operate. The elements which may be simulated include multiple input AND, OR, NOR, 
EXOR, EXNOR and NAND gates, as well as inverters, J-K and D flip-flops, and one-shots. The response of the system is 
available every clock cycle. Inputs may be clocked in with varying clock cycle lengths/displacements and delays may be intro- 
duced to probe for glitches and race conditions, At the user's option, a timing diagram for any given set of nodes may be plot- 
ted using HIRES graphics. Save your breadboarding until the circuit is checked by I OGIC SIMULATOR. 

NUMBERKRUNCHER (TRS-8Q only) Price: $69.95 C«s«tte/$73,95 Diskette 

This program is the most complete numerical analysis system available for the TRS-80. It can handle up to 255 data sets, each 
set having a six character name. It includes complete data editing facilities and convenient data input/output capability. The 
analyses available are multiple linear regression and correlation determination of residuals, data transformations and extensive 
graphics generation, including axis naming, and more. The supporting documentation is extremely well written and well 
organized, and includes appendices which describe the numerical procedures used in the program. 



Price: $39.95 Cassette /$43. 95 Diskette 

! (build, edit, merge), format and print 
average, variance, standard deviation) 
can also be employed to create a data 



STATSORT (TRS-80 only) 

STATSOR I con si sis of seieral menu selected programs which allow the us 
files, (machine) sort them on any field, and numerically analyze (maximum, 
tabulated data STATSORT is well documented and easy to use. The casse 
type which can be read by the Radio Shack Advanced Statistical Package. 

ST ATTEST (TRS-*0 only) Price: (19.95 C««*tte/$13.95 Diskette 

This is a statistical inference package which helps you make wise decisions iri the face of uncertainly. In an interactive fashion 
you can build and edit data files and test the differences in means, variances and proportions STATTtST will also perform 
data analysis as well as do linear correlation and regression. This menu-directed statistical workhorse is rounded out with a chi- 
square contingency test and a (uniform and normal) random sample generator. The documentation is written by a college pro- 
fessor who guides you through the various tests. 



ABOUT DYNACOMP 



DYNACOMP is a leading distributor of small system software with sales spanning the world (currently in excess 
of 50 countries). During the past three years we have greatly enlarged the DYNACOMP product line, but have 
maintained and improved our high level of quality and customer support. The achievement in quality is apparent 
from our many repeat customers and the software reviews in such publications as COMPUTRONICS, 80 Soft- 
ware Critique, A.N.A.L.O.G.. Creative Computing and Kilobaud. Our customer support is as close as your 
phone. It is always friendly. The staff is highly trained and always willing to discuss products or give advice. 
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Computer 

Forms 

Catalog 



with 32 pages of 
continuous 
business forms for 
small computer 
systems 

Send today for our NEW full color 32 
page catalog with programming guides, 
prices and order forms for continuous 
checks, invoices, statements, envelopes, 
stock paper and labels. 

• Quality products at low prices 

• Available in small quantities 

• Fast Service 

• Money Back Guarantee 

• Convenient TOLL-FREE ordering 



Fast Service by mail or. . .PHONE TOLL FREE 
1 + 800-225-9550 

Mass. residents 1+800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 



Please rush a new computer forms catalog to: 
Name 



CODE 22460 



Company 



Street 



City, State and Zip 



Phone 



I Com | 



Computer make & model 



i-- — — — — -Computer Forms-* 

78 Hotlis Street, Groton, Mass. 01471 

A division of New England Business Service, Inc. 
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Technical Forum 



A Fast Approximation 
for Fast Fourier 



Mark H. Polczynski 

Eaton/CCSD 

901 South 12th St. 

Watertown, WI 53094 



Two articles in BYTE have presented approximations 
for rapidly calculating M=V a 2 + b 2 . Richard 
Lord in "Fast Fourier for the 6800" (February 1979 BYTE, 
page 108) approximates M by M'=L + S, where I is the 
larger of the quantities a and b, and S is the smaller. Bob 
Leedom in a 'Technical Forum" (June 1979 BYTE, page 
188) points out that the approximation can be greatly im- 
proved by letting M'=L + JCS and choosing K to 
minimize the error of approximation, E=M — M'. 

The optimum value of K depends on the user's re- 
quirements. Four strategies for optimizing K suggest 
themselves: 

1. minimize the peak-to-peak error 

2. minimize the average magnitude of the error 

3. set the average positive error equal to the average 
negative error 

4. set the average error equal to zero 



tf-c/2-l 




/r>>/2-i 



Figure Is Generalized error curve for E = 1 — cos (<f>) — K 
sin((f}). 



£=Af-M' 
^M-L-KS 
B *-*eos(*)-AWsin<*) 

w - l-cos(<£) -#stn(<p) 



L -*fcos(<£) 

Figure 2: Constructing E = M - AT. 




MODEL GB75 @ 
Typewriter Interface 

Apple to IBM Electronic 50, 60, 75 Type- 
writers Interface 

• Reads IBM keyboard in parallel with 
Apple keyboard 

• Supports the IBM code functions using 
an escape sequence 

• Types at about 13 characters per second 

• Prints from Integer or Applesoft programs 

• Supports the "Control I Number N" para- 
llel line length mode sequence 

• Has switch selectable upper/lower case 
I/O. 60,66, 78 continuous form feed page 
lengths, 40+video, 80, 95, 132 character 
line lengths 

Suggested price $1d5.00 

PROM DEVELOPMENT 
SYSTEM® 



VISION 80® 
Video Display Card 




• Menu driven program development 
monitor 

• Programs 2708, 2716, 2532, 2732 and 
48016 EPROMS 

• Simulates PROM from RAM 

• Data and address interface for operator 
location and control 

• Complete user documentation 
Suggested price $295.00 



MODEL A800 
Double Density 8" Controller 




• High speed DMA transfer of data (1 
micro-second/byte) 

• Complete documentation provided — 
includes theory of operation, source code 
for DOS enhancement utilities, sche- 
matics and diskette 

• Uses all standard Apple DOS commands 
(OPEN, CATALOG, LOCK, DELETE, 
LOAD, etc.) except for INIT which has 
been improved and enhanced in a Vista 
format routine 

• Compatible with Apple DOS 3.2/3.3, 
Pascal 1.1 and CPM 2.2 (with the Z80 
soft card by Microsoft) 

• 2K x 8 PROM contains Autoboot func- 
tions and all eight-inch floppy driver code 
allowing complete compatibility with 
Apple DOS 3.2/3.3 

Suggested price $595.00 



MODEL 150 @ 
Type Ahead Buffer 




• Up to 40 character type ahead capability 

• Enter commands or data while your 
Apple is processing previous instructions 

• Compatible with all Apple computers, 
keyboards and software 

• No cuts — no jumpers — no software 
patches required 

• Includes complete instructions for quick 
and easy installation 

Suggested price $49.95 



you 
hauc 




apple 



TM 




get 
a 

whole 
orchard 

of apple add-ons from 

WMSltlSi COMPUTER 
W ■^•CECOMPANY, inc. 

1317 East Edinger 

Santa Ana, CA 92705 

714-953-0523 

800-854-8017 

Available through your 
local computer dealer. 

c Copyright 1981 Vista Computer Co 

'"Apple Computer Company. Inc 

'"Digital Research. Inc 




• Full upper and lower case character 
capability with 3 dot descenders 

• 9x10 dot matrix per line U.S. (9x11 
Europe) 

• 128 ASCII character set 

• BASIC, FORTRAN and Pascal languages 
supported 

• Z80™ and CP/M™ compatible 

• Compatible with all standard Apple™ 
peripherals 

• Shift and lock for upper and lower case 

• Source switches between 40x24 and 
80x24 software and hardware 

• Rated #1 video card by Softalk and Call 
Apple 

Suggested price $375.00 



VISION 40 




Softscreen programmable character/ 
generator card for the Apple II computer 

• Allows use of DOS tool kit upper/lower 
case character sets in Apple 40 column 
mode 

• Permits creation of new alpha/numeric 
and graphic characters under Aminatrix 

• Ideal for non-English language applica- 
tions 

• Compatible with most popular word 
processing software packages 

Suggested price $165.00 



TIMECARD III 

Multi-function time utility for the APPLE III 
computer system. Contains the year of the 
century, the month, the date, the day of 
week, the hour, the minute, the second. 

• A countdown timer with a range of one 
millisecond to 999 hours, 59 minutes, 
59 second, 999 milliseconds 

• Selectable 12 or 24 hour time formats 

• Diagnostic error reporting 

• Fully compatible with the APPLE SOS 
operating system 

Suggested price $149.00 



MUSIC MACHINE 9° 

• State-of-the-art, LSI sound generator 
technology (General Instruments AY- 
3-8910) 

• Full eight octave range (32-7990 Hertz) 

• Built-in stereo capability 

• Complete computer control of tone/ 
noise generators, stereo mixing, output 
amplitude and sound envelope genera- 
tion 

• Utilities provided allow use of popular 
computer music albums and related 
software 

Suggested price $129.95 
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Software Review 



Omniterm: Smart Terminal 
Program for the TRS-80 



Bob Liddil 

POB66 

Peterborough, NH 03458 



The addition of communications capabilities to a com- 
puter inaugurates a new concept in personal computing. 
With a modem, a telephone, and an intelligent terminal 
program, a microcomputer becomes an instrument for 
external data collection or transmission. With these tools, 
you can communicate with similarly equipped computers 
throughout the world. 

The most critical of these tools is the terminal program. 
True, an inferior modem or faulty telephone line can 
cause problems, but the terminal program can open 



At a Glance 




Name 


Format 


Omniterm 


5-inch floppy disk 


Type 


Documentation 


Intelligent terminal program 


40-page softbound book 


Author 


Computer 


' David Lindbergh 


TRS-80 Models 1 and III disk 




systems with 32 K RAM 


Manufacturer 


minimum 


Lindbergh Systems 




' 49 Beechmont St. 


Audience 


i Worcester, MA 01609 


Any computer owner who 




needs to communicate with 


! Price 


another computer 


| $95 




I Language 




Z80 machine code 
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endless possibilities or cause severe limitations, depend- 
ing on its features (or lack of them). 

Omniterm, a new product from a small company in 
Massachusetts, has most of the possible features of a 
smart terminal program. But even a novice user, nor- 
mally overwhelmed by complex programs, can easily ad- 
just to Omniterm. 

A popular use of terminal programs is the bulletin 
board network, which consists of approximately 400 
automatically answered, electronic-message centers 
around the country. You can dial any of these numbers 
and leave a message for someone in that area or take ad- 
vantage of local features such as receiving public-domain 
programs or sending electronic mail. 

Since all bulletin board systems do not operate on the 
same type of computer, your terminal program should be 
able to adjust to different system requirements. 

Omniterm seems equal to the demands placed on it. As 
long as I stayed on TRS-80-based bulletin board systems, 
I had no difficulty with elementary tasks when using the 
inexpensive ($24.95) terminal program from Instant Soft- 
ware called Terminal 80. But when I tried Modem Over 
Manhattan, an interesting service in New York, or ABBS 
(Apple Bulletin Board System) in Cleveland, or even the 
TRS-80-based Big Byte system in Cincinnati, Terminal 80 
fell apart. Omniterm worked flawlessly with all these ser- 
vices. 

Omniterm's command mode, accessible any time dur- 
ing its use, gives fingertip control of everything you need 
when communicating with another system. One- 
keystroke entries make it easy. 



• MOTOROLA SEMICONDUCTORS • 

20% 



i AIMCRON A P.O. Box 2208Y, Culver City, CA 90230 J 



DISCOUNT WHEN 

USING SPECIAL COUPON 

WITH YOUR ORDER 



MICROPROCESSORS • MEMORIES 
INTERFACE • MECL10K 



PRICE 

Microprocessor, Ceramic $24.30 

Microprocessor. Plastic 10.89 

Replaced by MC68OOS 18.85 

Microprocessor, Plastic 8.73 

Microprocessor, Ceramic , 14.66 

Microprocessor with Lilhug 34.21 

Microprocessor, Clock and RAM, Ceramic 27.23 

Microprocessor, Clock and RAM, Plastic 12.71 

Microprocessor, Clock and RAM, Ceramic 18.67 

Microprocessor, Clock and RAM, Plastic 10.13 

Microprocessor, Plastic 16.06 

Microprocessor, Ceramic 27.23 

Microprocessor, 1.25 MHz, Ceramic 36.46 

Microprocessor with ROM 22.69 

Microprocessor with ROM, Plastic 13.83 

8 Bit MCU A/D Evaluation Program 41 .55 

8 Bit MCU A/D Evaluation Program 30.03 

8 Bit MCU Evaluation Program 34.21 

8 Bit MCU A/D Evaluation Program 22.69 

Microprocessor and Clock, Plastic .1 3.90 

8 Bit Microprocessor, External Clock, Ceramic 30.16 

8 Bit Microprocessor, External Clock, Plastic 18.85 

8 Bit Micropmcessor, External Clock, Ceramic 30.16 

8 Bit Microprocessor, External Clock, PI. 18.85 

PIA, Plastic 22.34 

PIA. Plastic 5.94 

Replaced by MC682IS 12.99 

PIA, Plastic 4.64 

PIA, Ceramic 9.78 

Priority Interrupt Controller 30.65 

Priority Interrupt Controller 26.98 

PTM. Ceramic 20.81 

PTM. Plastic. . . 10.47 

Replaced by MC6840S 16.76 

PTM, Plastic 8.73 

PTM, Ceramic 13.27 

Replaced by MC6343P 41 .83 

34.21 

Replaced by MC6844P 35.47 

24.44 

39.46 

CRT Controller, Ceramic 31. 42 

CRT Controller, Plastic 19.90 

Combo with Mikbug 2.0 Ceramic 48.88 

Combo with Mikbug 2.0 Plastic 38.40 

Combo with TV Bug 60.75 

VDG, Ceramic 23.74 

VDG, Plastic 1 6.06 

VDG, Interface 1 6.06 

ACIA, Ceramic 1 5.01 

ACIA, Plastic 5.45 

Replaced by MC6850S 1 1 .31 

ACIA. Plastic 4.40 

ACIA, Cerdip 6.98 

SSDA, Ceramic 16.20 

SSDA. Plastic 7.26 

Replaced by MC6852S 12.22 

SSDA, Plastic 5.45 

SSDA Cerdip 8.73 

ADLC, Ceramic 24.79 

ADLC, Plastic 1 3.62 

ADLC, Ceramic 19.55 

ADLC, Plastic 1 1 .87 

DATA Security Device 90.77 

Replaced by MC6860S 14.62 

0-600 BPS Modem, Plastic 12.92 

0-600 BPS Modem, Ceramic 14.38 

Replaced by MC6862S 20.95 

2400 BPS Modulator, Plastic 15.36 

2400 BPS Modulator, Ceramic 1 8.85 

LINEAR INTERFACE 

TYPE NO. DESCRIPTION PRICE 

Linear-Microprocessor Clock Generator $36.03 

Linear-Microprocessor Clock generator 13.49 

Linear-Quad Bum Transceiver 2.42 

Linear-Quad Bux Transceiver 2.10 

Linear-Octal Buffer/Latch 6.13 

Linear-Octal Buffer/Latch 6.34 

Linear-Hex Bus Buffer 2.31 

Linear-Hex Bus Buffer 2.00 

Linear-Hex Bus Buffer 2,31 

Linear-Hex Bus Buffer 2.00 

Linear-Hex Bus Buffer 2.31 

Linear-Hex Bus Buffer 2.00 

Linear-Hex Bus Buffer 2.31 

Linear-Hex Bus buffer. 2.00 

MC6889L Linear Quad Bus Transceiver 2.42 

MC6889P Linear-Quad Bus Transceiver 2.10 

DIGITAL BIPOLAR LSI 

TYPE NO. DESCRIPTION PRICE 

MC8500L CRCC Generator $51 .47 

MC8500P CRCC Generator 46.78 

MC8501 L Error Pattern Reg. EPR 46.19 

MC8501 P Error Pattern Reg. EPR 41 .94 

MC8602L LRCC/Data Register 51.47 

MC8502P LRCC/Data Register 46.78 

MC8503L Universal Polynomial Generator 29.03 

MC8503P Universal Polynomial Generator 26.10 

MC8504L Universal Pres. Polynomial Generator (4 Bit) 17.60 

MC8504P Universal Pres. Polynomial Generator (4 Bit) 16,13 

MC8506L Polynomial Generator (16 Bit) 29.03 

MC8506P Polynomial Generator (16 Bit) 26.10 

MC8507L Priority Interrupt Controller 30.65 

MC8507P Priority Interrupt Controller 26.98 

MC8520L Deskew/Quege Register. 109.68 



MC6852CL 

MC6852CP 

MC6852L 

MC68S2P 

MC6852S 

MC6854CL 

MC6854CP 



MC6845P 



MC6860S 
MC6862L 
MC6862P 

MC6862S 



MC6875AL 

MC6875L 

MC6880AL 

MC6880AP 

MC6882AL 

MC6882BL 



MC6885P 
MC6886L 
MC6886P 
MC6887L 
MC6887P 




P.O. BOX 2208Y. CULVER CITY, CA 90230 



STORES DO NOT 
ACCEPT MAIL ORDERS 



MAIL ORDER 



PHONE ORDERS: (213) 641-4064 



Minimum Order $1 0.00. Add $2.00 to cover postage and handling. 
Master Charge and VISA welcomed. Please include your charge card 
number, interbank number and expiration date. Some items are subject 
to prior sale. Not responsible for typos. Store pricing may vary from Mail 
Order pricing. We reserve the right to substitute manufacturer. 



Datasheets A vailable at $.50 

PHASED LOCKED LOOPS 

TYPE NO. DESCRIPTION PRICE 

MC12OO0L Mixer Translator $19.88 

MC12000P Digital Mixer/Translator 18.96 

MC12002L Analog Mixer 9.53 

MC12002P Analog Mixer 8.20 

MC12009L 2 Modulus Prescaler 20.35 

MC12009P 2 Modulus Prescaler 1 7.24 

MC1201 1 L 2 Modulus Prescaler 20.35 

MC1201 1 P 2 Modulus Prescaler 17.24 

MC1201 2L 2 Modulus Prescaler. 25.82 

MC12012P 2 Modulus Prescaler 21 .89 

MC1201 3L Divide by 10/Divide by 1 1 20.35 

MCI 201 3P Divide by 10/Divide by 1 1 2 Modulus Prescaler. . . . 17.24 

MCI 201 4L Counter Controller Logic 7.30 

MC 1 201 4P Counter Controller Logic 6.16' 

MC12020L Offset Control 2.67 

MC12020P Offset Control 2.21 

MC12021 L Offset Programmer 4.27 

MC12021 P Offset Programmer 3.58 

MC12040L Phase Frequency Detector 14.17 

MC12040P Phase Frequency Detector 1 1 .99 

MC12060L Crystal Oscillator 6.83 

MC12060P Crystal Oscillator (100 KHz-2 MHz) 5.75 

MCI 2061 L Crystal Oscillator (2 MHz-20 Mhz) 6.83 

MCI 2061 P Crystal Oscillator (2 MHz-20 MHz) 5.75 

MC12071 P High Speed Prescaler 15.76 

MC12072P High Speed Prescaler. 1 1.82 

LINEAR INTEGRATED CIRCUIT 

TYPE NO. DESCRIPTION PRICE 

MC13001 P Monomax B/W TV Subsystem $14.89 

CMOS MICROPROCESSOR FAMILY 

TYPE NO. DESCRIPTION PRICE 

MC146805E2L CMOS Microprocessor $42.94 

MC146805E2P Exp. Microprocessor CMOS 31.42 

MC146805E2S Exp. Microprocessor CMOS 38.40 

MC146805E2Z CMOS Microprocessor 42.94 

MC146818P CMOS RTC Plus RAM 17.46 

LINEAR INTEGRATED CIRCUITS 

TYPE NO. DESCRIPTION PRICE 

MC55107L Dual Line Receiver $7.44 

MC55108L Dual Line Receiver 7.44 

MC55325L Memory Driver 10.52 

OPTOELECTRONIC COUPLERS 

TYPE NO. DESCRIPTION PRICE 

MCA230 Darlington Optoelectronic Coupler $1.76 

MCA231 Darlington Optoelectronic Coupler 2.20 

MCA255 Darlington Optoelectronic Coupler 1.76 

4K x 1 DYNAMIC MOS RAMS 

TYPE NO. DESCRIPTION PRICE 

MCM4027AC1 4K x 1 Dynamic MOS RAM (120ns) $9.71 

MCM4027AC2 4K x 1 Dynamic MOS RAM (150ns) 9.01 

MCM4027AC3 4K x 1 Dynamic MOS RAM (200ns) 8,59 

MCM4027AC4 4K x 1 Dynamic MOS RAM (250ns) 8.03 

64K x 1 DYNAMIC RAMS 

TYPE NO. DESCRIPTION PRICE 

MCM6664L20 64K x 1 Dynamic RAM (200ns with Pin J) $21 .44 

MCM6664L25 64K x 1 Dynamic RAM (250ns with Pin 1) 20.95 

MCM6665L20 64K x 1 Dynamic RAM (200ns) 19.20 

MCM6665L25 64K x 1 Dynamic RAM (250ns) 18.92 

NMOS MICROPROCESSOR FAMILY 

TYPE NO. DESCRIPTION PRICE 

MCM6810CP 128 x 8 Static RAM (450ns), Plastic $6.01 

MCM6810L 128 x 8 Static RAM (450ns), Ceramic 1 1 .52 

MCM6810P 128 x 8 Static RAM (450ns). Plastic 5.31 

MCM6810S 128 x 8 Static RAM (450ns), Cerdip 8.03 

NMOS EPROMS 

TYPE NO. DESCRIPTION PRICE 

MCM68708C Cerdip EPROM $1 7.04 

MCM68708L Replaced by MCM68708C 27.93 

MCM68764L 64K EPROM. 76.81 

MCM68766L 64K EPROM with Outputs En 76.81 

MCM68766L35 64K EPROM with Outputs En. (350ns) 98.59 

TTL MEMORY 

TYPE NO. DESCRIPTION PRICE 

MCM93415DC 1024 x 1 TTL RAM (OC) $10.19 

MCM93415DM 1024 x 1 TTL RAM (OC). . . 29.77 

MCM93415PC 1024 x I TTL RAM (OC). 10.19 

MCM93425DC 1024 x 1 TTL RAM (TS) 10. 19 

MCM93425DM 1024 x 1 TTL RAM (TS) 29.77 

MCM93425PC 1024 x J TTL RAM (TS) 10.19 

MEMORY KITS 

TYPE NO. DESCRIPTION PRICE 

MCM6665KIT 64K RAM Evaluation Kit $1 99.50 

MCMEPROMKIT76K, 32K, 64K EPROM Evaluation Kit. 134.34 




TMOS POWER FET's 

N-CHANNEL ENHANCEMENT MODE 

SILICON GATE TMOS POWER 

FIELD EFFECT TRANSISTOR 

• SPECIAL WITH COUPON • 

50 pes mixed 25% Off 1 00 pes mixed 30% Off 



Datasheet S .50 each 



TYPE NO. 

MTM1N95 

MTM1N100 

MTM2N8S 

MTM2N90 

MTM2P4S 

MTM2P50 

MTM3N55 

MTM3N6Q 

MTM6N55 

MTM6N60 

MTM7N45 

MTM7NS0 

MTM8N12 

MTM8N15 

MTM8N35 

MTM8N4D 

MTM15N35 

MTM15N40 

MTM474 

MTM475 

MTM564 

MTM565 

MTM814 



DESCRIPTION 

TMOS Metal TO-3 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 
TMOS Metal TO-3 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 
TMOS Metal TO-3 . 



PRICE 

$22.35 

24.59 

16.41 

18.95 

. 14.31 

. 16.41 

. 14.31 

. 18.41 

36 03 

41.25 

: 36.03 

41.25 

10.79 

12.38 

36.03 

41.25 

79.18 

98.74 

. 14.31 

16.41 

. 14.31 

16.41 

14.31 



TYPE NO. 

MTM815 

MTM1034 

MTM1035 

MTM1224 

MTM1225 

MTP2N85 

MTP2N90 

MTP2P45 

MTP2P60 

MTP3N5S 

MTP3N6B 

MTP8N12 

MTP8N15 

MTP474 

MTP475 

MTP564 

MTP565 

MTP814 

MTP815 

MTP1B34 

MTP1B3S 

MTP1224 

MTP1225 



DESCRIPTON 

TMOS Metal TO-3 
TMOS Metal TO-3 
TMOS Metal TO-3 
TMOS Metal TO-3 
TMOS Metal TO-3 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220 
TMOS Plastic TO-220. 
TMOS Plastic TO-220. 
TMOS Plastic TO-220. 
TMOS Plastic TO-220 



PRICE 

$1641 

. 14.31 
16.41 
14.31 

. 16.41 
16.41 
18.95 
14.31 
16.41 
14.31 
16.41 
1079 
12.38 
14.31 
16.41 
14.31 
16.41 
14.31 
16.41 
14.31 
16.41 
14.31 

. 16.41 




MECL 10K INTEGRATED CIRCUITS 

PRICE 

TYPE NO. L LD P PD DESCRIPTION 

MC1D100 $1.10 $1.99 $.92 $1.73 Quad 2-1 NOR with Strobe 

MC101D1 1.10 1.99 .92 1.73 Quad OR/NOR with Strobe 

MC10102 1.10 1.99 .92 1.73 Quad 2-1 NOR Gate 

MC10103 1.10 1.99 .92 1.73 Quad 2-1 OR Gate. 

MC10104 1.10 1.99 .92 1.73 Quad 2-1 AND Gate 

MCI 01 05 1.10 1.99 .92 1.73 Triple 2-3-2 I OR/ NOR 

MC10106 1.10 1.99 .92 1.73 Triple 4-3-3 1 NOR Gate 

MC10107 1.17 2.11 1.00 1,85 Triple Exc. OR/NOR 

MC10109 1.10 1.99 .92 1.73 Dual 4-5 1 OR/NOR Gate 

MC10110 1.10 1.99 .92 1.73 Dual OR Line Driver 

MC10111 1.10 1.99 .92 1.73 Dual NOR Line Driver 

MC10113 1.17 2.11 1.00 1.85 Quad Exc. OR Gate 

MC10114 1.17 2.11 1.00 1.85 Triple Line Receiver 

MC10115 1.10 1.99 .92 1.73 Quad Line Receiver 

MC10116 1.10 1.99 .92 1.73 Triple Line Receiver 

MC10117 1.10 1.99 .92 173 Dual 2-W 2-3 1 OA/OAI 

MC10116 1.10 1.99 .92 1.73 Dual 2-W 3-1 OR/AND Gate 

MC10119 1.17 2.11 1.00 1.85 4-W 4-3-3-3 I OR/AND Gate 

MC10121 1.17 2.11 1.00 1.85 4- W OA/OAI Gate 

MCI 01 23 2.39 3.49 1.51 2.93 Triple 4-3-3 I Bus Driver 

MC1D124 3.01 4.22 2.52 3.61 Quad TTL to MECL Trans. 

MC10125 3,01 4.22 2.52 3.61 Quad MECL to TTL Trans. 

MCI 0126 9.49 11.85 - - Dual Bus Driver 

MCI 0129 9.49 11.85 - - Quad Bus Driver 

MC1D130 3.01 4.22 2.52 3.61 Dual D Latch 

MCI 01 31 3.64 4.B1 3.04 4.08 Dual D M-S Flip Flop 

MCI 01 32 3.51 4.81 3.04 4.22 Dual MUX w/Latch & Reset 

MC10133 3.51 4.01 3.04 4.22 Quad Latch 

MCI 01 34 3.51 4.81 3.04 4.22 Dual MUX with Latch 

MCI 01 35 3.75 4.96 3.04 4.08 DualJ-K MS Flip Flop 

MC10136 15.10 18.04 13.74 16.42 Universal Hex. Counter 

MC10137 15.10 18.04 13.74 16.42 Universal Decade Counter 

MC10138 9.S0 11.85 8.80 11.00 Bi-Ouinary Counter 

MC10141 9.75 12.14 9.05 11.29 4-Bit Univ. Shift Register 

3.04 4.22 Quad Latch 

4.14 5.51 Quad 2-1 MUX (Non-lnv.) 

4.14 5.S1 Quad 2-1 MUX (Inv.) 

4.14 5.51 12-Bit Parity Gen./Ckr 

4.14 5.51 Binary to 1-8 Decimal (Low) 

4.14 5.51 Binary to 1-8 Decimal (High) 

8.93 11.14 Error Det. Correction Cir. 
4.77 6.25 8 Line Multiplexer 

6.94 8,80 8-1 Priority Encoder 
7.19 9.09 5-Bit Comparator 
3.21 4.43 Quad Latch, Common C/k 
5.53 7.16 9+2 Bit Parity Ckr 
4.31 5.72 Dual Binary to 1-4 Dec (Low) 
4.31 5.72 Dual Binary to 1-4 Dec (High) 
4.88 6.39 Quad 2-1 MUX/Latch 
4.88 6.39 Dual 4-to-1 Multiplexer 

4.06 5.43 Quint Latch 
6.26 7,86 Hex D Master-Slave Flip Flop 

- Triple MECL 10K to NMOS Trans. 

8.18 10.27 Binary Counter 

5.35 7.77 Look-Ahead Carry Block 
MCI 01 80 11.36 14.08 10.29 12.76 Dual 2-Bit Adder/ Sub. 

MCI 01 81 18.52 22.58 16.91 20.53 4-Bit ALU/Function Generator 

MC10182 22.58 27.27 21.26 25.66 2-Bit ALU/Function Generator 

MCI 01 83 49.6B 59.24 - 4x2 Multiplier 

MC10186 6.63 8.36 5.94 7.48 Hex D M-S FF with Reset 

MC10188 3.27 4.62 2.82 3.96 Hex Buffer with Enable 

2.82 3.93 Hex Inv. with Enable 

6.31 8.07 Quad MST to MECL 1 0K Trans. 

6.31 8.07 Hex MECL 10K to MST Trans. 

4.36 6.16 Quad Bus Driver 
9.18 11.44 Error Det. Correction Cir. 
3.31 4.55 Dual Bus Transceiver 

2.07 3.08 Hex Inverter/ Buffer 
2.79 Hex AND Gate 



MCI 01 53 

MC10158 4.77 6.26 

MC10159 4.77 6.28 

MCI 01 60 4.77 6.28 

MC10161 4.77 6.28 

MC10162 4.77 6.28 

MC10163 9.75 12.14 

MC1D164 5.38 7.01 

MC10165 7.63 9.68 

MC101B6 7.87 9.94 

MC10168 3.64 4.96 

MC10170 6.01 7.74 

MC10171 4.77 6.28 

MC10172 4.77 6.28 

MC10173 6.38 7.01 

MC10174 5.3B 7.01 

MCI 01 75 4.52 5,98 

MC10176 6.76 8.48 

MC10177 7.63 9.68 

MC1017S 9.50 11.98 

MCI 01 79 6.06 8.62 



MC10193 6.16 10.00 

MCI 01 94 3.89 5.25 

MC1Q195 2.52 3.64 

MCI 01 97 2.52 3.34 

MCI 01 98 23.83 28.74 22.51 27.13 One-Shot Multivibrator 

MC10210 1.63 3.05 1,36 2.41 Hi-speed Dual Line Driver-OR 

MC10211 1.B3 3.05 1.36 241 Hi-Speed Dual Line Driver-NOR 

MC10212 1.83 3.05 1.36 2.41 Hi-Speed Dual Line Dvr OR/NOR 

MC10216 1.83 3,05 1.36 2.41 Hi-Speed Triple Line Receiver 

MC10231 6.38 8.04 5.81 7.33 Hi-Speed Dual D M-S Flip Fioo 

MC10287 28.81 34.58 21.07 25,40 Hi-Speed 2x1 Bit Array Mult,. 
LINEAR INTEGRATED CIRCUITS - MECL Compatible 

TYPE NO. DESCRIPTION PRICE 

MC10318L 8 Bit Hl-Speed MECL D/A Converter $58.65 

MC10318L9 Unear-MECL D/A Converter (9 Bit Ace.) 9B.53 

MECL 10K MEMORIES 

TYPE NO. DESCRIPTION PRICE 

MCM10139L 32 x 8 Field PROM $17.74 

MCM10143L 8x2 Multiport Register File 21.56 

MC10144L 256 x 1 MECL 10K RAM (10410) 14.22 

MCM10145L 16 x 4 MECL 10K RAM 1.29 

MCM1014OL 1K x 1 MECL 10K RAM (10415) 22.58 

MCM1D147L 128 x 1 MECL 10K RAM (10405) 16.79 

MCM10148L 64 x 1 MECL 10K RAM 16.79 

MCM1B149L 256 x 4 MECL 10K PROM 21.56 

MCM10152L 256 x 1 MECL 10K RAM 19,43 

MCM10422L 256 x 4 MECL RAM 47.66 

MCM1047OI 4096 x 1 MECL RAM 65.99 



VISIT A STORE NEAR YOU TODAY - We stock a large selection of Technical Rooks, Discrete Components, Integrated Circuits, Test Equipment am) Electronic Supplies. 



ATLANTA 

3330 Piedmont Rd. N.E. 
Atlanta, GA 30305 

(404) 261-7100 



CULVER CITY 

11 080 Jefferson Blvd. 
Culver City, CA 90230 

(213) 390-3595 



HOUSTON 

2649 Richmond 
Houston, TX 77098 

(713) 529-3489 



PORTLAND 

1125 N.E. 82nd Ave. 
Portland, OR 97220 

(503) 257-9464 



SANTA ANA 

1300 E. Edinger Ave. 
Santa Ana, CA 92705 

(714) 547-8424 



SUNNYVALE 

1054 E. El Camino Real 

Sunnyvale, CA 94087 

(408) 243-4121 



TUCSON 

4518 E. Broadway 
Tucson, AZ 8571 1 

(602) 881-2348 
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OMNITERM COMMAND MODE— HIT <BREAK> TO QUIT 



P PRINTER 




IS 


OFF 


X SYSTEM COMMANDS 


R SCREEN REFORMATTING 




IS 


54 


T CHANGE/EXAMINE TABLES 


C CR SUPPRESSION 




IS 


OFF 


U CHANGE UART SETTINGS 


L LF SUPPRESSION 




IS 


ON 


A SEND CONTROL-A& QUIT 


D DUPLEX 




IS 


FULL 


m SEND "AT" SYMBOL & QUIT 


E ECHO 




IS 


OFF 


B SCROLL BACK DISPLAY 


G CR/LF GROUPING 




IS 


OFF 


Z ZERO REAL-TIME CLOCK 


1 INPUT TO BUFFER 




IS 


OFF 


F FILL BUFFER FROM DISK 


OUTPUT FROM BUFFER 




IS 


OFF 


S SAVE BUFFER TO DISK 


BAUDRATE = 


50 






PARITY ERRORS: 


DATA BITS = 


8 






FRAMING ERRORS: 


STOP BITS = 


2 






OVERRUN ERRORS: 


PARITY = NONE 






BUFFER: OOF 27,339 USED 



Figure 1: The command menu as it appears on the screen in Omniterm. The menu is displayed by pressing the @ key twice. Return to 
the active telecommunications mode is accomplished by pressing the < break> key. Displaying the menu does not interrupt the flow 
of data through the program. 



The printer is accessible during communications. 
While using one service, I activated the printer while the 
instructions were coming on the screen; this gave me a 
reference sheet, saving valuable long-distance time. In the 
command mode, a status indicator lets you know 
whether the printer function is on or off. A buffer lets the 
printer fall behind the screen if it is not fast enough to 
keep up. Omniterm buffers 2048 characters of data 
before it runs out of room. 

Some bulletin board or "information utility" systems 
are not set up for the TRS-80 64-column screen. Apple or 



Atari 40-column and Videotext 32-column units can 
cause problems with the video display. Omniterm allows 
you to reformat the screen from the command table. This 
gives you a 64-column screen, regardless of what your 
computer is receiving. The status of this function is 
displayed in the command mode. 

For additional screen-format control, you can select 
carriage-return suppression, line-feed suppression, and 
carriage-return/ line-feed grouping. 

Omniterm also lets you determine the communications 
protocol (baud rate, bits per data word, stop bits, parity, 



BREAKTHROUGH! 



View and edit many 
files simultane- 
ously. 

Draw diagrams as 
easily as typing 
text. 



Cut text from one 
window and paste 
it into another. 




Automatic 
Horizontal and 
Vertical scrolling. 

Create your own 
commands for 
your applications. 

Automatic 
memory manage- 
ment of large files. 

Compare, contrast, 
review or analyze. 



A MULTI-WINDOW TEXT EDITOR FOR UNDER $200. 



Imagine this kind of productivity: Your 4 favorite files right 
before your eyes on the screen of your CRT. 

Divide the screen of your CRT into any combination of 
horizontal and vertical windows, each with its own 
workspace. Or, windows can share a workspace — so you 
can edit different parts of the same file. 

You get true on-screen editing, plus the ability to add or 
delete any of 10 windows, at any time, anywhere on the 
screen. 

Using CP/M compatible files and simple, easy to remember 
commands, THE ELECTRIC BLACKBOARD™ has 
functions to satisfy the needs of the most demanding 
professional computer scientist. Yet THE ELECTRIC 
BLACKBOARD™ can be used just as productivly by the 
novice within minutes. A step-by-step Learning Guide, 



designed for the novice, will guide you gently through the 
learning process. 

Unleash the extraordinary power and flexibility of THE 
ELECTRIC BLACKBOARD™ on your Z80-based micro- 
computer today. 

Requires 48k CP/M or CDOS, Z80 processor, and CRT with cursor 
addressing. Distributed on SSSD 8" diskette. Includes reference 
manual, learning guide, and quick reference card. Price: $198, 
manuals only: $30. 

Call or write for more information: 

SANTA CRUZ SOFTWARE SERVICES 

1711 Quail Hollow Road, Ben Lomond, CA 95005 

(408)336-2170 

CP/M is a trademark of Digital Research CDOS is a trademark of Cromemco 
Z80 is a trademark of Zilog 
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LOGO 



POWERFUL IDEAS IN 
MIND-SIZED BYTES 







TOPOLYSPI :SIDE :ANGLE :INC 

FORWARD :SIDE 

RIGHT :ANGLE 

POLYSPI :SIDE+:INC :ANGLE :INC 

END 

POLYSPI 1 123 3 






This drawing was made by this program using 
LOGO'S "turtle graphics". 



The turtle is a Logo-controlled "cybernetic toy" that draws lines as it moves 
across the TV screen. Directing the turtle to construct graphic designs, pro- 
grammers simultaneously confront aesthetic and mathematical issues. 

Logo is more than turtle graphics. Logo was designed to put some of the powerful 
ideas of computer science at ypur disposal— ideas like procedure, process, 
local and global variables, list processing, recursion, etc. Its syntax is simple 
enough that beginners can write procedures in a first session, yet Logo is 
extensible and provides the means to tackle advanced and sophisticated 
projects. 

Logo has often been described as a language for children. It is so, but in the same 
sense that English is a language for children, a sense that does not preclude its 
being ALSO a language for poets, scientists, and philosophers. 



222 Brunswick Blvd. 
Pointe Claire Quebec 
Canada H9R 1A6 
(514) 694-2885 



368 Congress St. 
Boston, Mass 
j U.S.A. 02210 

systems inc. m?)4si^m 




computer *^ 
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full or half duplex, and automatic character echo). This 
gives you much flexibility for dealing with the various 
bulletin board and information services available. 

Superior file handling separates Omniterm from less 
"intelligent" terminal programs. File capabilities include 
sending, receiving, and saving to and retrieving from 
disk. Omniterm has a file-transfer buffer of 27,644 bytes. 
You can input to the buffer from the remote computer 
and save to disk, or input to the buffer from the disk and 
output to the remote computer. It's easy to use these 
functions. To test them, I loaded a simple program from 
Forum-80 in Nashua, New Hampshire, saved it to disk, 
and executed it afterward to make sure it ran. I sent a 
BASIC adventure game to a youngster in Massachusetts; 
I received a BASIC adventure he had written for me, 
saved it to disk, and communicated via the keyboard and 
screen in between file transfers. It worked, even though 
I'm no professional. 

Other useful command features are the special system 
commands that, among other things, allow you to save 
any communications protocol permanently to disk, to be 
called from the command mode whenever you need it. 
Another unique feature is the ability to backtrack into a 
special buffer and reconstruct what has appeared on the 
screen before a disconnect — useful for retrieving and 
reviewing pertinent data without using the printer or 
making another telephone call. 

A novel item is a graphics ''bell" that appears on the 
screen when a control-G is received. If an audio amplifier 



is attached to the system via the cassette port, you'll also 
get an audible beep. 

Omniterm comes with a 61-page instruction book, 
punched to fit in a binder. It is written so the beginner can 
understand the workings of the program. However, it is 
not too simplistic; there are technical explanations for the 
expert. 

David Lindbergh has obviously spent much time and 
care on this project. His knowledge of the subject and 
professional presentation enhance the product con- 
siderably. Its $95 price tag places Omniterm in competi- 
tion with Lance Micklus's ST80 series of terminal pro- 
grams, including ST80III, currently regarded by many as 
the standard for this type of program. 

Conclusions 

The program is very easy to use and works well. Most 
of the information you need is available on the menu, 
which can be displayed at any time without breaking 
connections to the host computer. 

All the screen-formatting controls and communica- 
tions conventions are software selectable, which means 
you can use the program with a wide variety of host com- 
puter systems. 

The clearly written instructions and documentation are 
complete. 

These features, coupled with its competitive price, 
make Omniterm a contender for the title of best in its 
class. ■ 



S-100 INNOVATORS: 
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See your local 
from 



REMOTE CONTROLLER-lnnovative Features: 

*Complete 256 address control— not just 16 

*No ultrasonic link— prevents erractic operation 

*120,208,240 and 277VAC control-for single & 3 phase operation 

* Hardware driven— requires minimal software 
*Complete line of industrial switches available— to 5.5KW 

REAL TIME CLOCK— Innovative Features: 

* First to use LSI OKI clock chip 
*Crystal controlled for .002% accuracy 
*4 software selectable clock generated interrupts 

* Full clock and calendar data 

* Lithium battery backup good for 6000 hours! 

ENERGY WATTCHER -Innovative Features: 

* First microcomputer based energy monitor 

* Clip on probes for easy installation 

* Monitors Real Power, not volt-amps 
*Peak Power and continuous power readings 

* Single and 3 phase operation 

computer dealer or contact SciTronics directly for more information. Watch for future innovative products 
SciTronics Inc., 523 So. Clewell St., P.O. Box 5344, Bethlehem, PA 18015 (215) 868-7220 
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New 

The first at-home training in 

videocassette recorder repair 

with exclusive videotaped lessons* 



Learn Video/Audio 

Servicing. . .includes RCA 

state-of-the-art VCR, NRI 

Action Video lessons, plus 

full training in color TV 

and audio repair. 

Now, you can learn the hottest, most 
wanted skill in home entertainment elec- 
tronics. . . servicing and repairing videocas- 
sette recorders and video disc players. Well 
over 2 million units have already been sold 
and the demand is just starting! Already, 
qualified VCR technicians are in short sup- 
ply. . .people are waiting up to a month for 
VCR repair. Good jobs at good pay are 
going begging. And NRI can get you in 
on the action with convenient and effective 
at-home training. 

Choice of Specialized 
Training 

NRI offers you three Master Courses 
in Video/Audio Servicing, each complete, 
each with equipment and training for the 
specialty you want. Each course thoroughly 
prepares you for color TV plus audio and 
video equipment. Then, you take the spe- 
cialized hands-on training on the equipment 
you select. 




Learn as you work with equipment 
you keep. 



You can get specialized audio 
experience as you build your own 
AM/FM stereo system complete with 
speakers. Or gain real bench ex- 
perience with hands-on TV 
training as you build a 25" 
(diagonal) fully-computer- 
ized, programmable color 
TV and professional test 
instruments. Or train with 
your own RCA video - 
cassette recorder and NRI's I 
exclusive Action Video ser- I 
vicing lessons on videotape. B 

State-of-the-ArtVCR 

This modern VCR features high-tech- 
nology design with electronic pushbutton 
tuning, remote control, three recording 
speeds with up to 6-hour capacity, high- 
speed visual search, built-in clock/timer, 
memory rewind and audio dubbing capa- 
bility. Direct drive motors and azimuth 
recording give outstanding picture 
reproduction. 

It's yours to keep, as part of your 
training. You'll not only use it to learn 
operation and servicing techniques, but to 
play the absorbing NRI Action Video lessons 
that come as part of your specialized train- 
ing. In word and picture, you'll learn 
theory, construction, and service proce- 
dures, see them explained in graphic 
closeups. And you get this unique training 
only with NRI! 

Learn at Home 
at Your Convenience 

No need to quit your job or tie up 
your evenings at night school. No time 
away from your family or expensive travel. 
NRI comes to you. You are a class of one, 
getting both theory and practical hands- 
on training backed up by our staff of ex- 
perienced educators. 

NRI the Pros' Choice 

More than 65 years and a million 
and a half students later, NRI is still the 
first choice in home-study schools. A na- 
tional survey of successful TV repairmen 




shows that more than half have had home- 
study training, and among them, it's NRI 
3 to 1 over any other school. 

That's because you can't beat the 
training and you can't beat the value. Only 
NRI combines exclusive fast-track training 
techniques with modern state-of-the-art 
equipment to give you the skills you need 
for success quickly and easily. Only NRI 
offers such complete training with so many 
timely options for specialized bench exper- 
ience. Send for our free catalog and get all 
the facts on these exciting Master Courses 
in Video/Audio servicing. 

Free Catalog... 
No Salesman Will Call 

Mail the postage-paid card today for 
your free copy of our 100-page look into 
tomorrow It shows all the equipment you 
get, describes each lesson in detail. And it 
tells you about other important career op- 
portunities in Microcomputers and Micro- 
processors, Digital and Communications 
Electronics, Electronic Design Technology, 
and more. Send today and get started on a 
big new future for yourself. If card has 
been removed, please write to us. 

NRI SCHOOLS 

McGraw-Hill Continuing 
Education Center 
™l f l hM 3939 Wisconsin Ave., 
&SV2 Washington, D.C. 20016 

We'll give you tomorrow. 



Voice Synthesis 
for the Color Computer 



Third in a Series 



William Barden Jr. 

28122 Orsola 

Mission Viejo, CA 92692 



Would you believe that using three 
resistors, an inexpensive integrated 
circuit (IC), two capacitors, a plug, a 
$1.59 microphone, and some soft- 
ware you can record and play back 
your voice on a TRS-80 Color Com- 
puter with 16K bytes of RAM7 What 
if I told you that the quality is better 
than that of Texas Instruments' Speak 
& Spell? 

In this article I'll show you how to 
take any sound input, digitize it, store 
it in memory, and play it back on re- 
quest, all with the few components 
mentioned above! The catch is that 
the 16K bytes of RAM will allow you 
to record only about V/ 3 seconds of 
sound. However, by sacrificing some 
reproduction fidelity you may be able 
to extend the recording time to 13 
seconds or more. This article is meant 
primarily to show you how to cap- 
ture the sounds, record them, and 
play them back. I'll leave the im- 
provements up to you. [This is the 
third in a series of articles describing 
hardware and software projects for 



About the Author 

William Barden Jr. has written many books 
on microcomputer programming and design. 
He is a member of the Association for Com- 
puting Machinery (ACM) and the Institute of 
Electrical and Electronics Engineers (IEEE). 



the Radio Shack TRS-80 Model I, 
Model HI, and Color Computer. For 
a list of previous titles in the series, 
see the references at the end of this 
article . . . Ed.] 



Voice-Frequency Parameters 

The range of hearing for humans is 
from 20 to 20,000 hertz (Hz), or 
cycles per second. In fact, the upper 
limit for most people is considerably 
lower than 20,000 Hz. The average 
telephone circuit has an upper fre- 
quency limit of 3500 Hz, and voice 
clarity suffers surprisingly little. 
Amateur radio operators, to increase 
their transmitters' average power out- 
put, restrict audio frequencies even 
further, to 3000 Hz or so. To repro- 
duce acceptable voice, therefore, I 
need to design circuits capable of 
playing back frequencies up to 
3500 Hz. First, of course, I have to 
capture the voice data. A fundamen- 
tal rule of digital recording is that the 
sampling rate must be at least twice 
the maximum frequency to be re- 
corded. Voices, then, must be re- 
corded at rates of 7000 Hz or better. 
In other words, the voice input must 
be converted to digital form at a rate 
of 7000 samples per second or better. 



Analog-to-Digital Conversion 

To convert the voice signal to 
digital form, I will use an analog-to- 
digital converter (ADC), which takes 
the analog voice input and converts it 
to a digital value (see figure 1). The 
larger the number of bits in the sam- 
ple, the finer the resolution in the 
digital representation of the analog 
value. If the ADC offers six bits of 
data, for example, each digital value 
will be within 2" 6 , or V 64 , of the analog 
input value. A 5-bit ADC will pro- 
duce values within 7 32 of the analog 
input value, and so on. When the 
digitized form of the input is 
replayed, the output waveform will 
approximate the original by a series 
of square waves. The higher the 
sampling rate and the resolution of 
the ADC, the more the output will 
resemble the original, as shown in 
figure 2. 

For hardware reasons explained 
later, I'll use a 6-bit ADC. To avoid 
wasting bits, I could pack four 6-bit 
values into three 8-bit bytes. How- 
ever, it's less trouble and faster sim- 
ply to put a 6-bit ADC value in each 
byte and ignore the two unused bits, 
as shown in figure 3. A sampling rate 
of 7000 Hz, therefore, will fill 7000 
bytes of memory for each second of 
recorded sound. 
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110000 = 48 * 48/63 * 5 VOLTS » 3.8 VOLTS 



6 BITS /VALUE DUMMY BITS 

Figure 1: An ADC converts an electrical analog, such as voltage, to a binary value. 
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In commercial voice-synthesis inte- 
grated circuits, many techniques are 
used to reduce the amount of storage 
required for audio data. Texas In- 
struments, National Semiconductor, 
and other companies produce hard- 
ware that can synthesize voices using 
only a few hundred bytes of data per 
second of speech. In these circuits, the 
voice-reproduction processor uses 
silent periods, symmetry of wave- 
forms, and replication of patterns to 
compress the data. Fourier waveform 
analysis and other advanced tech- 
niques are used as well. The result of 
all this processing is a compact, 
specially encoded form of the voice 
data for the special hardware in- 
volved. However, I'll stick with the 
''brute force" approach for the time 
being. Later in the article, I'll discuss 
ways to cut down on the storage 
requirements. 

To play back digitized sounds, I 
need the inverse of an ADC, a digital- 
to-analog converter (DAC). The 
DAC will take in as data each digi- 
tized value and produce as output a 
voltage level proportional to that 
value. A sequence of all these voltage 
levels will simulate an analog wave- 
form. If the data was originally cap- 
tured by a 6-bit ADC, then a 6-bit 
DAC is required to reproduce each 
sample. 

In theory this brute-force voice 
capture and synthesis process is sim- 
ple: take an analog voltage as input 
from the audio source, sample it 7000 
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Figure 2: The sampling rate and number of bits in the ADC determine how closely 
the input signal can be reproduced. 
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Figure 3: Although 25 percent of the 
storage space is wasted in storing 6-bit 
ADC values in 8-bit bytes, it is efficient in 
terms of storage speed. 
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TM1 



KAl/COKOL MAKES IT ACROSS! 




"HEJB 



...FROM ONE OPERATING 
SYSTEM TO ANOTHER! 
A VITAL WAY TO PROTECT YOUR 
SOFTWARE INVESTMENT FOR 
THE FUTURE!! 



The KM <OKOI TM1 language runs on 
more different Operating Systems and 



more different-sized computers than any 
other similar language. For starters, it runs 
on NCR and TI minicomputers and, in the 
micro field, on the CP/M 2 , MP/M 2 , 
CP/M-86 2 , MP/M-86 1 , TRSDOS\ OASIS 4 , 
MOASIS 4 , and UNIV 5 , (ONYX version) 
Operating Systems... to mention only a 
few. 



■TM6, 



Kilt/COBOL™ 1 and <RTf from CYBERNETICS 

ARE GOING STEADY. . . 




.AND YOU'RE GONNA LOVE 'EM TOO!! 

Use your computer to program itself. CRT! rM6 
(Cobol Reprogramming Tool!) from Cybernetics is a 
program generator forftH/OtMt ™ ! that produces 
error-free IMl/COIMM, < M ' source programs for data 
inputs file maintenance, and report printing programs. 

A full feature interactive program generator, not a 
sub-set! Call Now! 714/848-1922. 



Until now, serious business software 
of the scope and flexibility seen in the 
minicomputer world has not been 
available on micros. IMl/COItOL ™ l now 
allows transfer of such software with a 
minimum of fuss. 

We have participated in such a mini- 
to-micro transfer of a major set of 
general business software ... using 
KAI MMHH TMI as the transfer 
mechanism, of course. Running on 
literally thousands of minicomputers, 
these refined, enhanced, and proven 
software packages cover A/R, A/P, G/L, 
P/R, Order Entry (with Invoicing and 
Inventory Control) as well as Sales 
Analysis. The Packages define a new level 
of achievement for features and flexibility 
in micro applications software and offer 
top quality at a reasonable price. 

For immediate information, call 
714/848-1922 for your complete product 
descriptions. 



Trademarks of: 

1-Ryan McFarland Corp.; 2-Digital Research, Inc.; 
3-Tandy Corp.; 4-Phase One Systems, Inc.; 5-BeII 
Telephone Laboratories, Inc.; 6-Cybernetics, Inc. 




8041 NEWMAN AVE., SUITE 208 

HUNTINGTON BEACH, CA 92647 

714/848-1922 
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times per second with an ADC, store 
the digitized ADC output values in 
the memory of a digital computer, 
and then play back the values from 
memory with a DAC. The process is 
illustrated in figure 4. 

Color Computer Hardware 

The Color Computer has a built-in 
6-bit DAC and ADC circuit (see 
reference 2). Under normal use, the 
DAC synthesizes sine waves for 
recording cassette data and 
generating musical tones. The ADC 
exists partially in hardware and par- 
tially in software and is used to per- 
form analog-to-digital (A/D) conver- 
sion on the joystick positions. 

Color Computer DAC. The DAC 
(figure 5) is a 6-bit circuit that 
operates as fast as data can be output 
to it. I'll have to use assembly- 
language coding, however, to get the 
required output rates of 7000 or more 
bytes per second. BASIC would only 
allow several hundred operations per 
second, far too few for my purpose. 

Each 6-bit digitized value can be 
output to hexadecimal address $FF20, 
the PIA (peripheral interface adapter) 
for the DAC. [In accordance with 
6809 microprocessor conventions, 
numbers in hexadecimal form are pre- 
fixed with a dollar sign . . . Ed, ] The 
value will be held in the PIA until 
overwritten by the next value. The 
output of the DAC is very rapid (less 
than a microsecond), and so it ap- 
pears that the DAC is no problem in 
my timing scheme. The output of the 
DAC goes to a radio-frequency/ 
audio modulator that converts the 
signal to a television picture with 
audio. Audio from the DAC, there- 
fore, will be heard through the audio 
circuits of the television used with the 
Color Computer. 

Color Computer ADC. The ADC 
is shown in figure 6. It uses a com- 
parator IC, which compares two in- 
puts. The output of the comparator is 
either 1 or depending upon whether 
the plus input is lower or higher than 
the minus input. The output rate of 
the comparator is extremely fast. To 
get the comparator output, I read ad- 
dress $FF00 and look at bit 7 of that 
value. 
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Figure 4: Brute-force voice synthesis samples input to digitize it, stores the ADC 
values in memory, and then outputs the values from memory to a DAC. 
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Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 

for as low as $1.94 each? 

Find the flexible disc you're now using on our cross reference list... 

then write down the equivalent Memorex part number you should be ordering. 
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Memorex Flexible Discs... The Ultimate in Memory Excellence 



Quality 

Memorex means quality products that you can depend on. 
Quality control at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
entire manufacturing process. The benefit of Memorex's years 
of experience in magnetic media production, resulting, for 
instance, in proprietary coating formulations. The most sophis- 
ticated testing procedures you'll find anywhere in the business. 

100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 100 
percent error free. Each track of each flexible disc is tested, 
individually, to Memorex's stringent standards of excellence. 
They test signal amplitude, resolution, low-pass modulation, 
overwrite, missing pulse error and extra pulse error. They are 
torque-tested, and competitively tested on drives available 
from almost every major drive manufacturer in the industry 
including drives that Memorex manufacturers. Rigid quality 
audits are built into every step of the manufacturing process 
and stringent testing result in a standard of excellence that 
assures you, our customer, of a quality product designed for 
increased data reliability and consistent top performance. 

Customer-Oriented Packaging 

Memorex's commitment to excellence does not stop with a 
quality product. They are proud of their flexible discs and they 
package them with pride. Both their packaging and their 
labeling have been designed with your ease of identification 
and use in mind. The desk-top box containing ten discs is 
convenient for filing and storage. Both box labels and jacket 
labels provide full information on compatibility, density, sec- 
toring, and record length. Envelopes with multi-language care 
and handling instructions and color-coded removable labels 
are included. A write-protect feature is available to provide 
data security. 

Full One Year Warranty — Your Assurance of Quality 

Memorex Flexible Discs will be replaced by Memorex if they 
are found to be defective in materials or workmanship within 
one year of the date of purchase. Other than replacement, 
Memorex will not be responsible for any damages or losses 
(including consequential damages) caused by the use of 
Memorex Flexible Discs. 



Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs to a carton and 
10 cartons to a case. Please order only in increments of 1 00 
units for quantity 100 pricing. We are also willing to accom- 
modate your smaller orders. Quantities less than 1 00 units are 
available in increments of 10 units at a 10% surcharge. 
Quantity discounts are also available. Order 500 or more 
discs at the same time and deduct 1%; 1,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more saves you 
4%; 1 0,000 or more saves you 5%; 25,000 or more saves you 
6%; 50,000 or more saves you 7% and 1 00,000 or more discs 
earns you an 8% discount off our super low quantity 1 00 price. 
Almost all Memorex Flexible Discs are immediately available 
from CE. Our warehouse facilities are equipped to help us get 
you the quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for you, 
call the Memorex compatibility hotline. Dial 800-538-8080 
and ask for the flexible disc hotline extension 0997. In California 
dial 800-672-3525 extension 0997. 

Buy with Confidence 

To get the fastest delivery from CE of your Memorex Flexible Discs, send 
or phone your order directly to our Computer Products Division. Be sure 
to calcu late your price using trie CE prices in this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are accepted from 
approved government agencies and most well rated firms at a 10% 
surcharge for net 10 billing. All sales are subject to availability, 
acceptance and verification. All sales are final. Prices, terms and 
specifications are subject to change without notice. Out of stock items 
will be placed on backorder automatically unless CE is instructed 
differently. Minimum order $50.00. International orders are invited with 
a $20.00 surcharge for special handling in addition to shipping charges. 
All shipments are F.O.B. Ann Arbor, Michigan. No COD'S please. Non- 
certified and foreign checks require bank clearance. 

Mail orders to; Communications Electronic*, Box 1002, Ann 
Arbor, Michigan 48106 U.S.A. Add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case of 100 SVHnch mini-discs for 
U.P.S. ground shipping and handling in the continental U.S.A. If you 
have a Master Card or Visa card, you may call anytime and place 
a credit card order. Order toll-free in the United States. Call 
anytime 800-521-4414. It you are outside the U.S. or in Michigan, 
dial 313-994-4444. Dealer inquiries invited. All order lines at 
Communications Electronics are staffed 24 hours. 
Copyright '■ 1981 Communications Electronics" 
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Order Toll-Free! 
(800)521-4414 

In Michigan (313) 994-4444 




Circle 66 on inquiry card. 



For Data Reliability — Memorex Flexible Discs 



COMMUNICATIONS 
ELECTRONICS" 
Computer Products Division 

854 Phoenix □ Box 1 002 D Ann Arbor, Michigan 48 1 06 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (31 3) 994-4444 
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cpson MA-OU "..... 

Epson MX-80 FT 549.00 
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FEBRUARY 



EPSON 
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INTERFACES & CABLES 
IEEE $55 RS-232 $70. 
APPLE INTERFACE & CABLE $90. 
TRS-80 CABLE $35. 
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Protect yourself 

against the high cost of static 

Electrostatic discharge, in addition to 
causing problems like the one above, 
can damage delicate electronic 
control and logic circuits. It takes so 
little voltage that you might not even 
feel the spark. 

As little as 500 volts can send 
erroneous data, alter "memry", write 
incorrect data on a disk, or cause 
printers to run wild, throwing paper 
into the room. All of which means 
expensive service calls and even 
more expensive system down time. 

Only 500 volts, yet you can easily 
generate over 12,000 volts of static 
charge just walking across a carpet. 
Even on a vinyl floor, 4000 volts is 
not uncommon. 

The solution is simple 

3M Brand Static 

Control Floor 

Mats can 

create an 

inexpensive 

"island of 

protection" 

around your 

delicate 

electronic equipment 

harmlessly draining the 

static charge from opera 




SPECIALS 



$159.00 




NEC GREEN 12 MONITOR 
ip mm m 



One of the inputs to the com- 
parator is from the external joystick 
connector. This should be a voltage 
level from to 4- 5 volts (V). The 
joystick input can be a voltage from 
the joystick potentiometer, or it can 
be any voltage in that range from any 
external device including an audio 
amplifier. The second input to the 
comparator is from the DAC and is 
also to +5 V. A/D conversion is 
accomplished by rapidly changing the 
DAC output and checking the com- 
parator output until I find the two 
values that bracket the voltage from 
the joystick input. 

The Color BASIC ROM (read-only 
memory) provides a machine- 
language subroutine to accomplish 
this. It uses a type of binary search to 
converge on the joystick input value 
(for details, see reference 2). How- 
ever, the subroutine processes four 
input values: right joystick X and Y 
and left joystick X and Y. In addition, 
the routine compares the current 
value of each channel with the pre- 
vious one until they match. All of this 
overhead allows sampling rates of 
only 600 to 700 per second, too slow 



for my needs. I need a high-speed 
ADC! 

Voice-Synthesis Software 

INPUT Routine. The software for 
such a high-speed ADC is shown in 
the text box with listing 1. It may not be 
the fastest ADC routine around, but 
it does allow conversion of about 
7733 samples per second. One tech- 
nique used in the routine is "linear 
coding" without loops, eliminating 
the loop overhead. The logic is ex- 
plained in detail in the text box. 

The INPUT routine takes 6 X 19.1 
+ 14.6 microseconds (^s) for each 
ADC conversion, allowing 7733 
samples per second. Note that during 
each 129.2-/iS conversion, the input 
voltage may change and the final 
value may be off by 25 percent or 
more, as shown in figure 7. In the ma- 
jority of cases, however, the result is 
fairly close for these high sampling 
rates of audio frequencies. 

The RAM buffer is 10,300 bytes 
long, providing for about 1V 3 seconds' 
worth of recording. 

OUTPUT Routine. The OUTPUT 
routine (listing 2) is considerably 
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"WEIGHT 



ADDRESS 
$FF20 




BOY IS THIS 
COSTING YOU. 



It's really quite basic: time is 
money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 
time you write a new business 
software package. 

Especially when you 
could speed things up with 
dBASE II. 

dBASE II is a complete 
applications 
development package. 

Users tell us they've cut the amount of code they 
write by up to 80% with dBASE II. 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically, so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts. 

And solve your customers' problems faster and for 
a lot less than with BASIC (or FORTRAN, COBOL 
or PL/I). 

dBASE II uses English-like commands. 

dBASE II uses a structured language to put you in 
full control of your data handling operations. 

It has screen handling facilities for setting up input 
and output forms. 

It has a built-in query facility, including multi- 
key and sub-field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entire 
databases or individual characters. 

CREATE new databases in minutes, or JOIN data- 
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FIND whatever you're looking 
for in seconds, even using floppies. 

Organize months worth of data in minutes with the 
built-in REPORT. Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields, 




records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 

Change your data or your 
entire database structure 
without re-entering all 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run- 
time compiler. 

Expand your clientbase 
with dBASE II. 

With dBASE II, you'll write programs a lot 
faster and a lot more efficiently. You'll be able to 
write more programs for more clients. Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little foot-in- the- data- 
base assignments that grow into bigger and better 
bottom lines. 

Your competitors know of this offer. 

The price of dBASE II is $700 but you can try it 
free for 30 days. 

Call for our Dealer Plan and OEM run-time package 
prices, then take us up on our money-back guarantee. 
Send us your check and we'll send you a copy of 
dBASE II that you can exercise on your CP/M system 
any way you want for 30 days. 

Then send dBASE II back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE II can save you, 
and how much more it lets 
you do. 

But it's only fair to warn 
you: business programmers 
don't go back to BASIC'S. 

Ashton-Tate, 9929 Jefferson, 
Los Angeles, CA 90230. 
(213) 204-5570. 



Ashton-Tate 



©AshtonTate 1981 
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Fill this space with a GRAFTRAX graphic 
and win a trip to Japan. 

The Epson 
"Softwear" Sweepstakes. 



We're looking for the Picasso of programming. So we 
drew up an art contest for people who don't know a 
painting pallet from a PROM. 

If you've got an Epson printer, a computer and a little 
imagination, you could win a week-long trip for two to 
Japan. Or our top-of-the-line 136-column MX-100 
printer. Or his and hers Seiko Quartz Watches. Or a 
whole lot of honorable mention prizes. And you'll get a 
T-shirt with the winning graphic just for entering. 

All you have to do is program a GRAFTRAX graphic 
— abstract, landscape, still life, whatever — using an 
Epson MX-70, MX-80, MX-80 F/T or MX-100 printer. 
We'll not only put it on our T-shirts, we'll be displaying 
the winning entries for all to see in June at the National 
Computer Conference in Houston. 

Why, you may ask, are we being so generous? It's 
simply because GRAFTRAX is the most incredible 
graphics capability made for micros. And we want to 
see it used to its full potential. 



All entries will be judged on originality, creativity 
and best use of computer equipment. They must be 
postmarked no later than May 1, 1982, and be accom- 
panied by the software program, so we can recreate the 
winning entries for verification. Make sure the graphic 
is no larger than 8" x 10" and no smaller than 4" x 6". 
And remember, if you digitize art or a photograph, it 
must have been originally created by you. 

So get busy and enter. 
You might be a winner. 
And your software 
could be your "soft- 
wear." 




EPSON 

EPSON AMERICA, INC. 



3415 Kashiwa Street • Torrance, California 90505 




// 



// 



EPSON 

SOFTWEAR 

SWEEPSTAKES 

RULES 

1) Any computer equipment may be used to format the entry 
but the graphics output must have been printed on an Epson 
MX-70, MX-80, MX-80 F/T or MX-100 printer with either 
built-in or optional GRAFTRAX. Winning entries will be re- 
created by Epson for verification. 

2) Each entry must be accompanied by the software program 
used to create it. All entries and software and the rights to use 
them become the property of Epson America, Inc. 

3) All entries must be at Ieast6"x4" and no larger than8"x 10" 
in size. 

4) Art or photographs, if used, must have been created by the 
entrant. 

5) All entries will be judged by an independent panel of 
judges on their creative merit, originality and best use of com- 
puter equipment. Decision of the judges is final. 

6) This contest is valid from January 1, 1982 until May 1, 1982. 
Entries must be postmarked no later than May 1, 1982. 

7) Participation in the Epson "Softwear" Sweepstakes is open 
to any except the following: employees of Epson America, 
Inc., its service agencies, or their families. 

8) Winners will be notified by mail no later than June 1, 1982. 
A list of winners will be made available by sending a stamped, 
self-addressed envelope to Epson America, Inc., 3415 Kashiwa 
Street, Torrance, CA 90505. 

9) Entries will be maintained on file at Epson America, Inc. 
until January 1, 1983. 

10) Prizes are as follows: First prize includes round-trip 
economy air transportation for two to Tokyo, from the airport 
nearest the winner's place of residence, and six nights stan- 
dard hotel accommodations, double occupancy. Trip does not 
include airport departure taxes, hotel service charges, cost of 
transportation or other expenses incurred before leaving the 
airport of initial departure, returning to Tokyo airport and re- 
turning home from the airport of initial departure; nor does it 
include meals or gratuities. Second prize consists of one 
Epson MX-100 Printer. Third prize consists of his and hers 
Seiko Quartz Watches. Additional prizes include 25 Micro- 
Nine Printheads, 50 Epson Digital Watches, and 100 Epson 
Ribbon Cartridges. 

11) You may enter more than once, but each entry must be 
accompanied by the official entry coupon below. 

12) Void where prohibited by law. 



Attach this form firmly to the back of each graphic you enter. 



NAME 

STREET 

CITY 

STATE ZIP^ 

PHONE (_ .) 

COMPUTER EQUIPMENT USED 



PRINTER MODEL AND SERIAL NUMBER 



_M 



T-SHIRT SIZE S 

Mail entries to: 

"SOFTWEAR" SWEEPSTAKES 
Epson America, Inc. 
3415 Kashiwa Street 
Torrance, California 90505 



.XI 



EPSON 

EPSON AMERICA, INC. 



simpler than the input routine. The 
routine points to the beginning of the 
buffer, delays about 7 70 oo second, 
fetches a value from memory 
(LDA,X + ), outputs the value to the 
DAC (STA $0FF20), tests for the end 
of the buffer (BUFEND), and then 
returns for the next value if there are 
more data remaining. 

SELECT Routine. The SELECT 
routine connects the right joystick X 



0-5 VOLTS 
FROM RIGHT 
JOYSTICK, X 



channel to the ADC and routes the 
DAC output to the television's built- 
in speaker. SELECT is executed once 
at the beginning of both INPUT and 
OUTPUT. 

BASIC Driver. The 6809 assembly- 
language subroutines shown in 
listings 1 and 2 are relocatable, that 
is, they can be placed and run 
anywhere in memory and still operate 
properly. Listing 3 shows the same 



DATA FROM 
CPU 



DATA TO 
CPU 



DATA ^^^ 

FROM j J>- 

CPU 



DATA • 

FROM [ J>- 




FF00 



SEL 1 



-DT> 



FF03 



CPU 



CB2 



) 2 SELECT LINES 

SELECT JOYSTICK 
CHANNEL 



SEL 2 



<£> 



FF01 



Figure 6: The Color Computer ADC uses a comparator, the DAC, and software to 
bracket the joystick input value. 



Circle 128 on inquiry card. 
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Listing 1: The INPUT routine is r coded in 6809 assembly language with a minimum of branch instructions to maximize execution 
speed. The routine performs 7733 A/D conversions per second. 



1728 






00100 




ORG 


*172B 










00110 


*#**#***#********#******^ 








00129 


* SPEECH SVNTHE 


SIS PROGRAM * 








00130 


* ACCUMULATES 1 


US SECONDS WORTH OF INPUT * 








00140 


* PLAYS 


BRCK OH 


REQUEST 


* 








00150 


* ENTER 


RT INPUT TO RECORD * 








00160 


* EHTEP 


RT OUTPUT TO PLRY BRCK * 








00170 


**#********#3Ma|r#**^ 








08180 


* 












17C4 


00190 


BUFFER 


EQU 


$4990-10300 






3FFF 


00200 


BUFEND 


EQU 


*3FFF 


END OF BUFFER 


172E 


17 


0085 


00210 


INPUT 


LBSR 


SELECT 


SELECT RIGHT, X 


172E 


108E 


FF00 


09220 




LDY 


tt$0FF90 


LORD INPUT PIR -ADDRESS 


1732 


SE 


17C4 


00230 




LDX 


ttBUFFER 


LORD BUFFER PNTR RDDRESS 


1735 


0G 


89 


00240 


INP005 


LDB 


#$30 


LORD STRRT VALUE 


1737 


F7 


FF20 


00250 




STB 


*9FF20 


OUTPUT FIRST VALUE 


173R 


m 


R4 


00260 




LDR 


,Y 


INPUT COMPARATOR 


173C 


2B 


04 


09270 




BUI 


INP815 


GO IF TOO LOW 


173E 


C6 


40 


00280 




SUBB 


#*49 


SUBTRACT DELTA 


1740 


29 


94 


90230 




BRR 


IHP02O 


GO TO SECOND ITERATION 


1742 


GB 


40 


90300 


INP815 


RDDB 


#$49 


RDD DELTA 


1744 


20 


09 


00319 




BRR 


IHP020 


GO TO SECOND ITERATION 


1746 


F7 


FF20 


90320 


INP828 


STB 


*9FF20 


OUTPUT SECOND VALUE 


1749 


m 


fl4 


90330 




LDR 


,¥ 


INPUT COMPARATOR 


174B 


2B 


04 


00349 




BMI 


IHP925 


GO IF TOO LOW 


174D 


C8 


20 


00350 




SUBB 


#*29 


SUBTRACT DELTR 


174F 


28 


94 


90360 




BRR 


INP030 


GO TO THIRD ITERATION 


1751 


CB 


29 


00370 


INP825 


RDDB 


#*20 


ADD DELTA 


1753 


20 


00 


00380 




BRR 


INP930 


GO TO THIRD ITERATION 


1755 


F7 


FF20 


90330 


INP030 


STB 


*0FF20 


OUTPUT THIRD VALUE 


175S 


R6 


R4 


00400 




LDR 


*Y 


INPUT COMPARATOR 


175R 


2B 


94 


90410 




BMI 


INP035 


GO IF TOO LOW 


175C 


C8 


10 


00420 




SUBB 


#*10 


SUBTRACT DELTR 


175E 


£0 


94 


00439 




BRR 


INP848 


GO TO FOURTH ITERATION 


1760 


CB 


10 


09440 


XNP835 


RDDB 


#*10 


RDD DELTR 


1762 


20 


00 


00450 




BRR 


INP040 


GO TO FOURTH ITERATION 


1764 


F7 


FF20 


0046S 


INP049 


STB 


$9FF20 


OUTPUT FOURTH VALUE 


1767 


m 


R4 


00479 




LDR 


>Y 


LORD COMPARRTOR 


1763 


2B 


04 


00489 




BMI 


IHP045 


GO IF TOO LOW 


176B 


CS 


93 


00490 




SUBB 


#3 


SUBTRACT DELTA 


17SD 


23 


94 


08500 




BRR 


INP050 


GO TO FIFTH ITERATION 


176F 


CB 


08 


90510 


INP045 


RDDB 


#8 


RDD DELTA 


1771 


20 


00 


09520 




BRR 


IHP058 


GO TO FIFTH ITERATION 


1773 


F7 


FF20 


99530 


INP950 


STB 


$0FF28 


OUTPUT FIFTH VALUE 


1776 


m 


R4 


00549 




LDR 


*Y 


INPUT COMPARATOR 


1778 


2B 


04 


00550 




BMI 


INP055 


GO IF TOO LOW 


177B 


C© 


04 


00569 




SUBB 


#4 


SUBTRACT DELTR 


177C 


20 


04 


90579 




BRR 


IHP060 


GO TO SIXTH ITERATION 


177E 


CB 


04 


09538 


INP855 


RDDB 


#4 


ADD DELTR 


1730 


20 


00 


00539 




BRR 


INP868 


GO TO SIXTH ITERATION 


1722 


F7 


FF20 


00689 


INF668 


STB 


*8FF28 


OUTPUT SIXTH VALUE 


1735 


R6 


R4 


00610 




LDR 


,¥ 


INPUT COMPARATOR 


1737 


28 


04 


08620 




BMI 


INP965 


GO IF TOO LOW 


1735 


C0 


02 


00639 




SUBB 


#2 


SUBTRACT DELTR 


17SB 


29 


04 


00649 




BRR 


INP079 


GO FOR NEXT VALUE 


173D 


CB 


02 


90650 


INP865 


RDDB 


#2 


RDD DELTA 


179F 


20 


00 


9S660 




BRR 


INP07O 


GO FOR NEXT VALUE 


i7?l 


E7 


30 


99670 


I HP 879 


STB 


■> K+ 


STORE VALUE 


1733 


3C 


3FFF 


90638 




CMPX 


#BUFEND 


TEST FOR END OF BUFFER 


1736 


26 


<F& 


08638 




BNE 


INP885 


GO IF NOT END 


1738 


39 


08780 




RTS 




END-RETURN 






The INPUT Routine 

For those of you not acquainted 
with assembly language, the input 
routine shown in listing 1 is not as im- 
posing as it looks. The datum on the 
extreme left of the listing is the hexa- 
decimal location in memory where the 
instruction is found. The next two 
columns represent the machine code of 
the instruction in hexadecimal. The 
fourth column is simply a line number. 
The remaining four columns are the 
assembly-language program contain- 
ing the optional label, the op-code 
mnemonic, the operand, and com- 
ments, respectively. The dollar sign ($) 
is used to signify a hexadecimal value. 



The pound sign (§) indicates that the 
operand is an "immediate" value to be 
used by the op code, rather than a 
variable in memory. 

Six sections of the code are virtually 
identical. Each one starts with STB 
$0FF20 and ends with BRA INPxxx. 

In each section the value in the B 
register is output to the DAC by STB 
$0FF20. The DAC immediately 
changes this value to a voltage level. 
The output of the comparator is then 
loaded into the A register by LDA ,Y. 
The Y register was previously loaded 
with the address of the comparator 
output, $OFFOO. If the value in A has 
bit 7 set, a branch on minus (BMI) is 
done, and a delta value (one-half of the 



present range) is added to the value in 
the B register. If the value in A has bit 7 
reset, the SUBB #$xx is done to sub- 
tract the delta value. 

The six sections taken together con- 
stitute a binary search to find the input 
value. At INP070, the B register holds 
the final value. It is stored in the next 
memory location pointed to by the X 
register. The ",X + " form of the in- 
struction automatically increments the 
X register by 1 to point to the next 
location after the current store. The X 
register is then compared to BUFEND, 
the last location for storing digitized 
values. If there is space left, the routine 
branches back to INP005 to sample the 
next value. 
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FMS-8C 

Organizes Your 
Organization 



MS-80, a data base management system, offers 
the user a quick and easy way to organize and 

efficiently manipulate data so sound decisions j 

can be made on facts displayed. 

FMS-80 ** 

is the 

most power- 
ful stand 

alone DBM 

program 

available to 

the micro* 

computet 

industry, j 

Complete 
menu dr* 
and writ 



it offers 
these features: 

• User definable 

File Definitions ^ 

Screen Displays . ' \ 
Reports (with 
math and field 
break analysis) 
Selection Criteria 
(on any or all 
fields) 
Menus (that ap- 
plications programs 
can be selected from) 

• Instantaneous data query on 
indexed records. 

• Mathematical manipulation 
of numeric data fields using 
the report generator or the 
programming language EFM 
(Extended File Maintenance) 

• Easy to use video "how to" 
training tapes are available. 

• Manipulation of up to 19 differ- 
ent data files (using EFM) 

at one time and display- 

i"Vh h j s J^r-- ion 

on the screen, 



rating reports, generating other data files or on- 
line updating of input files that already exist 
FMS-80 is able to call other programs like sub- 
routines in EFM 

FMS-80 is able to read data files that other 
programs have generated 

No restrictions to record -size other than avail- 
able RAM memory space 
Operates under CP/Mf MP/M* or CDOS** 

FMS-80 allows the flexibility to quickly create 

programs that 
allow data to be 
X , *ajK entered in a 



<ss>t % 



/T"*SY~* T '■•• 



♦\** 




recognizes 

and 

generates 

reports 

that the 



do applications programs and 

don't have time to do it in 

BASIC, consider FMS-80. 

For additional 

information contact 

Systems Plus, 

1120 San Antonio Road, 

Palo Alto, CA 

5k 94303, Phone 

%. 41.5/969/7047 
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Circle 28 on inquiry card. 



WORE 




POWER 

FOR YOUR APPLE 
rj^z Ps^s^rs lfA nd][+ 

'LANGUAGE SYSTEMS 




APPLESOFT: 30.3 MIN. 

MICROSPEED ][: 3.9 MIN. 

MICROSPEED ][+: 2.4 MIN. 




r ASTEST: 



OWERFUL:^ n p < 



EXPANDABLE:^ 
CREATIVE: pft 




REQUIRES APPLE, SINGLE DISK 
U SPEED ][ USES 2mHz PROCESSOR 
U SPEED ][+ USES 4mHz PROCESSOR 

SEE YOUR DEALER OR CONTACT: 



8910 Brookridge Dr.. Suite 608, Upper Marlboro, Md. 20870 
{301)627-6650 

I'm Interested: Please Send 
D p SPEED ][ *495. D 160 page Manual *35, 
D /V SPEED ][+ s 645. □ Detailed Information 
Name , , 



Address 

City 

State _ 



Zip. 
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AT TIME T , INPUT 

IS JUST ABOVE 2.5 VOLTS 




FIRST "TRY" IS MADE 
AT ABOUT 3.75 VOLTS 



TRY_1_ 
J_RY_2_ 
TRY 6 




LAST "TRY" IS MADE CLOSE TO ORIGINAL 

STARTING POINT AT TIME Tj . 
ACTUAL VOLTAGE IS MUCH LOWER. 



Figure 7: By the time the software has bracketed a given voltage sample, the true 
voltage has often changed significantly , as shown in this sequence. However, as long 
as the sampling rate is at least twice the highest frequency to be measured, the 
magnitude of the error will be acceptable. 



RIGHT 
JOYSTICK 



FROM SWITCH | >■ 



LEFT 
JOYSTICK 



FROM SWITCH | ^> 




ONLY THIS INPUT IS USED 
IN VOICE SYNTHESIS, 






>i 






NPUTS TO 
MC14529 



m 



FIVE- PIN 
DIN PLUGS 



Figure 8: The Color Computer's joystick inputs allow four channels of data. Only 
the X input of the right channel is used in this project. 



Gain instant access to over 1,200 

information and communication services 

for as little as H.25 an hour. 




They're all at your fingertips 

when you join The Source, SM 

America's Information Utility. 

The Source can improve your effi- 
ciency, speed your work, and reduce 
expenses in your organization by giving 
you access to personal and business ser- 
vices that run the gamut. From electronic 
mail and discount buying services to 
stock reports and hotel reservations. 
And in most cases, you can reach The 
Source with a local phone call using any 
standard microcomputer, communicat- 
ing word processor, or data terminal . 

SourceMail SM . . .faster than 

U.S. Mail, cheaper than most 

long distance calls. 

SourceMail is an electronic mail 
system that lets you send messages to 
other Source subscribers, anywhere in 
the country. Use it to 
communicate with 
your field offices or 
traveling sales 
representatives. 
Create your own 
network to clients, 
associates, outlets 
or suppliers. Store 
information for 
later retrieval 
when needed. The Source can even cor- 
rect spelling errors. 

Best of all, communicating through 
The Source can be cheaper than any 
other method . . . including long-distance 
phone, Telex, facsimile, express mail, or 
messenger. 

Streamline your business operations. 

Just feed The Source your figures 
and it will calculate your taxes, cash 
flows, equity capital, lease vs. equip- 
ment purchase, loan amortizations, 
annual interest rate on installment loans, 
depreciation schedules. Use its Model 1 
service for financial planning, simula- 
tion, and analysis. 

You can use The Source's powerful 
mainframe computers to write and store 
your own programs, with computer lan- 
guages like BASIC, COBOL, FOR- 
TRAN, RPG11 and assembly language. 
Naturally, we give you a private access 
code so your programs and data inputs 
are secure. 

Your electronic travel agent. 

Plan your trips with instant national 
and international flight schedule infor- 
mation. Use The Source Travel Club SM 
to arrange airline 
tickets, rent a car. 
and make hotel res- 
ervations. Use The 
Source to check the 
weather ahead or find 





the best place to eat using our electronic 
Mobil Restaurant Guide. 

Instant access to the stock market. 

Whatever your investments — 
stocks, bonds, mutual funds, T- bills, 
commodities, futures or others — The 
Source will give you 
updated investment 
information 22 
hours a day. We 
go beyond mere 
market quotes to 
add economic, 
business, and 
financial commen- 
tary by noted econo 
mists and securities 
analysts. 



H 1 Get news, hot off the UPI wire. 

Around the world or around 
the corner, find out about the latest 
news straight from 
United Press 
International. 
You can select 
only the news, busi- 
ness reports, sports 
or features you want 
geographically, by date, 
or subject matter. Get the 
latest update within 2¥z minutes 
of a filed report, or go back to 
earlier coverage. 

That's just the beginning. 

There's so much more. The Source 
has an electronic personnel search net- 
work. It lets you barter your goods and 
services with other businesses. Orders 
hard-to-find technical and business 
books direct from the publisher. Gives 
you a daily review of Washington ac- 
tivities. Lets you order thousands of busi- 
ness and consumer items at discount 
prices. Maintains your stock portfolio. 
And we're improving and adding to our 
subscriber services every day. 

Anyone can use The Source. 

You don't have to know computer 
languages or have programming skills. 
The Source operates on simple, logical 
English commands. It comes with a 
complete user's manual, categorized 
directory, and private sign-on codes. 

The Source isn't limited to your 
office. You can access it from home, or 
on the road, 22 hours a day. Use it to 
catch up with office work, or for self- 
improvement and family fun. The 
Source will play bridge with you, coach 
your children in foreign languages, 
help select dinner wines, give you the 
latest movie reviews, and more. It's 
amazingly versatile. 




The value with the guarantee. 

For all the communications and in- 
formation services, you pay only a $100, 
one-time subscription fee and $18 per 
hour during the business day when you 
are actually using it. From 6 P.M. to 
midnight and on weekends and holidays 
The Source is just $5.75 an hour. From 
midnight to 7 A.M. the rate drops to 
$4.25. Minimum monthly 
usage charge is only $10. 

What's more, we're so 
sure you'll find The Source 
just what you need, we offer a 
30-day money-back guarantee. 
If you're not completely satisfied, 
write us and cancel. We'll refund 
your $100 hookup fee in full, with- 
out question. You pay only for time 
actually used. 

See your dealer, or mail card 
for free brochure 

To learn more about The Source, 
visit one of the more than 800 computer 
stores that offer The Source. Or rush the 
postage-paid card to get your 16-page 
color brochure and index of over 1,200 
Source services. 

Find out how much The Source can 
do for you . 



AMERICA'S INFORMATION UTILITY 



Department M56 
1616 Anderson Road 
McLean, VA 22102 



.Please send me your free 16-page 



color brochure without obligation . 



(name) 



(Please Print) 



(telephone) 



(Company if for business use) 



(address) 



(city/state/zip) 



_Do you own a microcomputer, 



terminal or communicating word pro- 
cessor? 

If yes: 

(make/model) 

The Source is a servicemark of Source 
Telecomputing Corporation, a subsidiary of 
The Reader's Digest Association, Inc. 



Listing 2: The OUTPUT routine is coded in 6809 assembly language. It retrieves values stored in memory and reproduces the 
original input by outputting the data at the original input rate. Data is output to the television audio modulator. 



1733 
1736 
173D 
1 7FI0 
17R3 
17A5 
17R6 
17A8 
17RR 
17AD 
17B0 
17B2 
17B3 
17B6 
17B3 
17BB 
17BE 
17C9 
17C3 



8D 
36 
B7 
8E 
86 
4R 
26 
R6 
B7 
8C 
26 
33 
B6 
84 
B7 
B6 
84 
B7 
33 



18 


00710 


OUTPUT 


BSR 


SELECT 


3C 


00720 




LDR 


#*3C 


FF23 


00730 




STR 


*0FF23 


17C4 


00740 




LDX 


ttBUFFER 


13 


80750 


OUT010 


LDR 


#19 




00768 


OUT020 


DECR 




FD 


08778 




BNE 


OUT020 


30 


80780 




LDR 


,X+ 


FF20 


08730 




STR 


$0FF20 


3FFF 


00808 




CMPX 


#BUFEND 


Fl 


00310 

88820 




BHE 
RTS 


OUT010 


FF01 


0Q838 


SELECT 


LDR 


*8FF01 


F7 


00840 




RNDfl 


#*0F7 


FF01 


00850 


- 


STR 


$8FF81 


FF03 


00860 




LDR 


$8FF83 


F7 


08878 




RHDR 


#*8F7 


FF03 


00880 
00830 




STR 

RTS 


$8FF83 


0000 


00300 




END 





SELECT DRC OUTPUT 
LORD INITIRLIZRTIOH VALUE 
INITIALIZE PI A FOR OUTPUT 
POINT TO BUFFER 

DELAY COUNT 
DELAY LOOP 
DELAY 

GET VALUE 

OUTPUT TO DAC 

TEST FOR END OF DATA 

GO IF NOT END 
END-RETURN 

GET PI A CONFIGURATION 
RESET LSB OF MUX SELECT 
STORE 

GET PI A CONFIGURATION 
RESET MSB OF MUX SELECT 
STORE 
RETURN 



Listing 3: A BASIC program that loads the INPUT and OUTPUT routines into memory, defines them as external USR calls, and 
allows the user to store and play back up to IV2 seconds of speech. 



108 
110 
128 
130 
140 
150 
160 
170 
130 
130 

200 

218 

228 
230 
248 
258 
268 
270 
288 
290 

300 

310 



340 
350 
360 
370 
388 



PCLEAR 1 1 CLEAR 1 8 , feH 1 728 
REM VOICE SYNTHESIS PROGRAM 



IN BASIC FORM 



DATA 
DATA 
DATA 
DATA 
DATA 
DATA 



247, 255, 32, 166, 164, 43, 4, 132, 8, 32, 4,. 283 ,8, 32, 8 

23,8, 133, 16, 142,255,8, 142,23, 136, 138, 128 

231, 128, 148,63,255,38, 157,57, 141,24, 134,68, 183,255,35 

1 42 , 23,136,1 34 ,13,74, 38 , 253 ,166,1 28 , 1 83 , 255 , 32 

1 48 , S3 , 255 , 38 , 24 1 , 57 , 1 82 , 255 ,1,132,247,1 83 , 255 , 1 , 1 82 , 25? 



132,247, 
5 



1 &*U ORR 



.-lETEr « 



37 



FOR J*© TO 

RESTORE 

FOR I=»&H1737+J*15 TO 6«H 1 743+ J* 1 5 

READ A 

POKE I, A 

NEXT I 

POKE fcH 1 73F+ J* 1 5 , 2*< 6- J > 

POKE 8«H 1743+ J* 1 5 , 2'"'-. 6- J ) 

NEXT J 

FOR I»8«H17; 

READ fl 

POKE I,fl 

NEXT I 

FOR I=&H1731 

READ fl 

POKE I, A 

NEXT I 

DEFUSR0=&H172B 1 DEFUSR1=&H1733 

INPUT "RECORD CR> OR PLAY CP>?".:A* 

IF A*="R" THEN A=USR0<8> ELSE IF A*«"P" 

GOTO 360 



»B TO &H1736 



TO &H17C3 



THEN A«USR1<0> ELSE GOTO 368 
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Double your 

disk storage capacity 




simply by switching 

to Omni's new 

reversible disk. 



If you have an Apple, TRS-80, Zenith, North Star or 
any other single-sided 5Va" disk drive, you can 
double disk capacity by simply switching to the 
Flip/Floppy disk from Omni. It works just like your 
present disks, except you can flip it over and 
record on the reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can halve your disk requirements. And save 
money. 

Each disk comes with some impressive specifica- 
tions: They're certified error-free at more than twice 
the error-threshold of your system. Rated for more 
than 12 million passes without disk-related errors or 
significant wear. And precision fabricated with such 
standard features as reinforced hub rings. 



Call Omni toll-free today. Get premium disks. Twice 
the capacity A full money-back guarantee. 
Unbeatable price. And if you order a ten pack now, 
a free $5.00 storage case as well. 



©V1NI 



Omni Resources Corporation 

4 Oak Pond Avenue, Millbury, MA 01527 
(800) 343-7620 In Mass. (617) 799-0197 

Dealer inquiries invited. 

Software Houses: We also offer duplicating and 

formatting services. 



$26.00-Five pack 

(Equivalent to 10 single-sided disks) 

$5QOO-Ten pack 



(Equivalent to 20 single-sided disks) 



Send the following Flip/Floppy disks. 

I understand they have a full 90 day money-back 

guarantee if I'm not completely satisfied. 

System 8c model # 



Free 



Protective plastic 
storage case with each 
lO pack ordered by 
3/1/81 




Order toll-free (800) 343-7620. 
In Mass. (617)799-0197 



Five packs @ $ 26 OO $ 

Ten packs @ $50.00 ' $ 

* includes plastic case 

Shipping and handling $ 

5% sales tax (Mass. only) $ 

Total $_ 

Check (to Omni Resources) C.O.D. 

Master Card Visa 

Card # Exp,_ 

Name 

Address 



ISO 



Tel 
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programs converted to DATA values 
in an Extended Color BASIC pro- 
gram. This BASIC program stores 
DATA values into memory locations 
$172B through $17C3. To condense 
the number of DATA values, the 
loop from 180 through 260 replicates 
the six sections of the INPUT routine 
six times. Values of 64, 32, 16, 8, 4, 
and 2 are POKEd for the delta values 
in two places. The following loops 
move the remaining values. 

There are two entry points to the 
code, one at INPUT and one at OUT- 
PUT. In this fixed location for the 
program, INPUT is at location $172B 
and OUTPUT is at location $1799. 
USRO calls the INPUT routine and 
USR1 calls the OUTPUT routine. 



Building the Input Device 

The normal joystick inputs are 
shown in figure 8. Each joystick plug 
is a 5-pin DIN jack. On each DIN 
jack, one pin is connected to the X 




CRYSTAL 

MICROPHONE 
CARTRIDGE 



CI 
0.1/iF 



■)h 



T, 




O V 0UT 
(PIN 1) 



m 



3 VOLTS 
WITH NO INPUT 



ALL RESISTORS 1/4 WATT 
ALL CAPACITORS DISK 



Figure 9: An op-amp serves as a "X 10" amplifier to up the output from the crystal 
microphone to the voltage range of to 4,6 V. 



In Texas Orders 

Questions & Answers 

1-713-392-0747 



INDUSTRIES, INC. 



21969 Katy Freeway 
Katy (Houston) Texas 77450 



To Order 
1-800-231-3680 
800-231-3681 



SAVE BIG DOLLARS ON ALL TRS-80* HARDWARE & SOFTWARE 

® 

TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 



WE OFFER ON 
REQUEST 

Federal Express (Overnight Delivery) 

Houston Intercontinental 

Airport Delivery (Same Day) 

U.P.S. BLUE (Every Day) 

References from people who have 

bought computers from us probably 
in your city 




In stock TRS-80 Model 
II and III 

No Tax on Out of Texas Shipments! 



8 TRS-80 is a Registered Trademark of Tandy Corp 

ED McMANUS 



€© 



10% 15% 

OR MORE 

We Specialize In Overseas Shipments 

Telex 77-4132 (Fleks Hou) 



WE ALWAYS 
OFFER 

NO extra charge for Master Card 
or Visa. 

We use Direct Freight Lines. No 
long waits. 

We always pay the freight and 
insurance 

Toll free order number 

Our capability to go to the giant 
TRS-80 Computer warehouse 5 
hours away, in Ft. Worth, Texas, 
to keep you in stock. 

JOE McMANUS 



VISA 
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THE LAST MEMORY 



TM 




OFFERS MORE FOR LESS 

THE LAST MEMORY™, 64 K static RAM/EPROM board, sets the industry standard in cost and performance. 
That's why it's the choice of system integrators, research laboratories, small businesses, large corporations, 

Now, how could we make the standard in S100 memory boards better^ BY LOWERING THE PRICE!! 



Board Without RAM 

16K -.' 

64K 






■ KIT 

99.99 
219.99 
549 99 



ASSEMBLED & TESTED 

139.99 
25999 

589 99 




static memory systems inc. 

15 So. Van Buren Ave. Suite 209 

Freeport, Illinois 61032 (815) 235-8713 




ViSA' 



NOW TWO LOCATIONS 

SAVE TIME ♦ SAVE SHIPPING 



r 



A 

ATARI 



Computers 
for people: 




800 TM $ 699 



410 Recorder 

810 Disc Drive 

822 Printer 

825 Printer 

830 Modem 

820 Printer 

850 interface . 

New DOS 2 System 

CX30 Paddle 

CX40 Joy Stick 

CX853 16K RAM 

Microtek 16K RAM 

Microtek 32K RAM 

One year extended warranty 



$59 00 

$444.00 

$359 00 

$629 00 

$159.00 

$269 00 

$159 00 

$21 00 

$1800 

$18 00 

$89 00 

$75 00 

$159.00 

. . $50.00 




ATARI 400 
16K. ... $329 
32K. . . . $478 
48K. . . . $555 



ATARI SOFTWARE 

CX404 Word Processor 

CX404 PILOT 

CX413 Microsoft Basic 

CX4101 Invitation To Programing I 

CX4102 Kingdom . 

CX4103 Statistics 

CX4104 Mialing List 

CX4105 Blackjack . 

CX4106 Invitation to Programing 2 

CX4107 Biorythm 

CX4108 Hangman 

CX4109 Graph It 

CX4110Touch Typing 

CX4008 SPACE INVADERS. 

CX4H2 States & Capitals 

CX4114 European Countries & Capitals 

CX41 15 Mortgage & Loan Analysis 

CX4116 Personal Fitness Program 

CX41 17 Invitation To Programing 3 

CX41 18-20 Conversational Languages lea | 

CX4121 Energy Czar 

CXL4001 Educational Master 

CX6001 17 Talk & Teach Series (ea I 

CX8106 Bond Analysis 

CX8107 Stock Analysis 

CX8101 Stock Charting 

CXL4002 Basic Computing Language 

CXL4003 Assembler Editor .,.,.;, 

CXL4004 Basketball 

CXL4005 Video Easel . :...,.. 

CXL4006 Super Breakout 

CXL4007 Music Composer 

CXL4009 Chess 

CXL40103D Tic-Tac-Toe 

CLS4011 STAR RAIDERS . 

CXL4012 MISSLE COMMAND 

CXL4013 ASTEROIDS 

CXL4015 TeleLink . 

Visicalc - 

Letter Perfect (Word Processor) 

Source 

CX481 

CX482 $109.C 

CX483 $54.00 

CX484 $319.00 



$119 00 
$68 00 
$68 00 
$17 00 
$13 00 
$17.00 
$17 00 
$13 00 
$20 00 
$13 00 
$1300 
$17 00 
$20 00 
$32.00 
$1300 
$1300 
$13 00 
$59 00 
$20 00 
$45 00 
$13 00 
$21 00 
$23 00 
$20 00 
$20 00 
$20 00 
$46 00 
$46 00 
$2400 
$24.00 
$30 00 
$4500 
$30 00 
$24 00 
$39 00 
$32 00 
$32.00 
$20.00 
$149 00 
$10900 
$89.00 



PRINTERS 

Centronics 739-1 $649.00 

Diablo 630 Special $1 799.00 

Epson 

MX70 $359,00 

MX80 $469.00 

MX80FT Call 

MX100 Call 

NEC 

8023 $639.00 

7730 Call 

7720 Call 

7710 Call 

Okidata 

82A $499.00 

83A $769.00 

84 $1129.00 

Citoh Starwriter 

25 CPS-P $1329.00 

45 CPS-P $1699.00 

Paper Tiger 

445G $699.00 

460G $899.00 

560G $1129.00 

Talley 

8024-7 $1399.00 

8024.L $1629.00 

Xerox 820 

System IS 1 /*" $2450.00 

System II 8" $2950.00 

CPM5V« $169.00 

Word Processing $429.00 

Super Calc $269.00 



Atari 

Microtek 16K $64.00 

32K $129.00 

Intec 32K $139.00 

48K $219.00 

Ramcrom 128K $519.00 

Apple 

Microtek 16K $94.00 

32K $129.00 

Commodore M „ „ 

64K upgrade..... $389.00 

Hewlett Packard 
16K upgrade $249 



Texas Instruments 




TI-99/4A $379 



{ Expansion 

PHP Printer Solid State. 



. $329.00 
. $319.00 



PHC 004 Tl-99/4 Home Computer 
PHP 1600 Telephone Coupler .. , 
PHP 1700 RS-232 Accessories Interface 

PHP 1800 Disk Drive Controller 

PHP 1850 Dtsk Memory Drive 

PHP 2200 Memory Expansion (32K RAM) 

PHA 2100 R F. Modulator 

PHP 1100 Wired Remote ControMers(Pair) 



$399 00 

$169.00 
$169 00 
$239.00 
$389.00 
$319.00 
$4300 
$31 00 



PHM 3006 
PHM 3013 
PHD 5001 
PHD 5021 
PHM 3008 
PHM 3010 
PHM 3009 
PHM 3018 
PHM 3024 
PHM 3025 
PHM 3031 
PHM 3032 
PHM 3033 
PHM 3034 
PHM. 3036 
PHM 3037 
PHM 3038 
PHM 3039 
PHM 3017 
PHM 3026 
PHM 3035 



Home Financial Decisions 
Personal Record Keeping 

Mailing List 

Checkbook Manager 

Video Chess 

Physical Fitness 

Football 

Video Games I 

Indoor Soccer . 

Mind Challengers 

The Attack 

Blasto 

Blackjack and Poker 

Hustle 

Zero Zap 

Hangman 

Connect Four 

Yahtzee 

Terminal Emulator I 

Extended Basic 

Tgrmmj E m U ' 3 1 r II 



$26 00 
$43.00 
$60 00 
$1800 
$60 00 
$26 00 
$26 00 
$26 00 
$26 00 
$22 00 
$35 00 
$22 00 
$22 00 
$22 00 
$18 00 
$18 00 
$18 0Q 
$22 00 
$39 00 
$88 00 
$45 00 



HOW TO ORDER: Phone orders invited or send check or money order and receive free shipping in the continental United States. PA residents add 6% sales tax. 



computer mail order west 
800- 648-3351 

IN NEVADA, CALL (702) 588-5654 

P.O. BOX 6689, STATE LINE, NEVADA 89449 
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TO SAVE YOU MORE! 

COSTS • SAVE SALES TAX 



mLHM PACKARD 



NEW HP»125 


$2999.00 


HP*83 . 


$1699.00 


HP»85 16K Memory Module 


$249.00 


5' 4" Dual Master Disc Drive 


$212900 


Graphics Plotter <7225B> 


...,...., $2079 00 




NOW IN STOCK! 

The new HP41CV Calculator 



Call tor HP Software Prices & Information 
Call for Calculator prices. 




HP«85$2479 



Terminals 



Televideo 

910 $579.00 

912C $699.00 

920C $749.00 

950 $939.00 

Call for computers 

Zenith 719 $749.00 

Adds $549.00 



CBM 8032 
$1069 




Monitors 



Amdex 12" B&W $1 49.00 

12" Green $169.00 

13" Color $349.00 

Sanyo 12" B&W $259.00 

12" Green $269.00 

13" Color $449.00 

Tl 10" Color $349.00 

Modems 

Novation Auto $239.00 

D Cat $169.00 

Cat ', $159.00 

HAyes 

Smart $239.00 

Pioneer Lazer Disk $599.00 

BSRX-10 Systems 

PK 500 $84.00 

LM 501 $16.00 

AM611 $17.00 

AM286 $17.00 



^^>^^^^" ■ ■■ ■ m^t^^^^^m *^ WordPro4 Plus 

Commodore Tax Package 

8032 $1069.00 Visicalc 

4032 $969.00 BPI General Ledger 

4016 $769.00 OZZ Information System 

8096 $1569.00 Dow Jones Portfolio 

Super Pet $1599.00 Pascal 

2031 $529.00 Legal Time Accountinq 

8050 $1299.00 Word Craft 80 

4022 $599.00 Power 

C2N $63.00 Socket 2-Me 

Jinsam 

Word Pro 4 Plus $299.00 MAGIC 

Word Pro 3 Plus $199.00 The Manager 

Softrom 



$299.00 

$329 00 

£399 00 

$14900 

$329.00 

$289.00 

$129 00 

$23900 

$44900 

$289 00 

$89 00 

$20 00 

SCall 

$ Call 

$209.00 

$129.00 




VIC 20 $259 COMPLETE 



Vic TV Modual 

Vic Cassette 

Vic 6 Pack Program 

VIC1530 Commodore Datassette 

VIC'1540 Disk Drive 

VIC1515 VIC Graphic Printer 

VIC1210 3K Memory Expander 

VIC1110 8K Memory Expander 

VIC1011 RS232C Terminal Interface 

VIC1112 VIC IEEE-488 Interface 

VIC1211 VIC 20 Super Expander 



$19 00 VIC1212 Programmers Aid Cartridge . . $45.00 

$69 00 VIC1213 VICMON Machine Language Monitor $45.00 

$44.00 VIC1901 VIC AVENGERS $23 00 

$69 00 VIC1904 SUPERSLOT $23 00 

$499 00 VIC1906 SUPER ALIEN . $19.00 

$399.00 VIC1907 SUPER LANDER $23.00 

$32 00 V1C1908 DRAW POKER $23.00 

$53 00 VIC1909 MIDNIGHT DRIVE $23 00 

$43.00 VT106A Recreation Pack A $44 00 

$86 00 VT107A Home Calculation Pack A $44 00 

$53 00 VT164 Programmable Character/Gramegraphics $12.00 
VT232VICTerm I Terminal Emulator $9 00 



Add 3% for VISA or MC. Equipment subject to price change and availability without notice. 



computer mail order 
800-233-8950 

IN PA. CALL (717) 327-9575 

501 E. THIRD ST., WILLIAMSPORT, PA 17701 
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channel, one to the Y channel 
(up/down), one to ground, one to 
+ 5 V DC, and one to a push-button 
switch on the joystick. The joysticks 
are dual potentiometers with resis- 
tances varying according to the X/Y 
position of the joystick. The output 
of each potentiometer varies from 
to about + 5 V. 

In this application I'll be using only 
the X channel of the right joystick. I'd 
like to convert an audio signal, which 
is essentially an AC voltage, to a level 
of to 5 V DC. This level can then be 
sampled, digitized, and stored in 
memory by the ADC hardware and 
software. 

Figure 9 shows a simple voice-input 
circuit for connection to the Color 
Computer's right joystick jack. To 
convert the sound to an analog 
voltage, I use a crystal microphone. 
Its output is on the order of tenths of 
a volt. A simple "op amp" (opera- 
tional amplifier) ups this voltage to 
the desired to 5-V range. The 
amplifier's resting voltage, or bias, is 



about 2.3 V. As sound is applied, 
this voltage fluctuates in the to 5-V 
range. 

Since the amplifier I'm using re- 
quires less than 0.004 amperes, I can 
power it with the 5-V DC supply 
available from pin 5 on the Color 
Computer's DIN jack. The only side 
effect this will produce is a 0.4-V drop 
across the 100-ohm resistor on the 
5-V lead. 

The easiest way to construct the 
amplifier is to mount the parts on a 
prototype board, as shown in figure 
10. This board, which Radio Shack 
sells for $6.49 (catalog number 
276-175), consists of 23 rows of 12 
holes each. The outer vertical col- 
umns on the left and right can be used 
for ground and power buses. 

Figure 10 shows the arrangement of 
the components on the prototype 
board. The resistor and capacitor 
leads can be cut to length and then 
pushed into the proper holes without 
soldering or wire wrapping. The 
LM3900N op amp can also be pushed 



into the board — the holes are prop- 
erly spaced. 

The microphone used in this 
project is really a crystal microphone 
cartridge, available from Radio 
Shack for $1.59 (catalog number 
270-095). Two wires must be soldered 
to the cartridge. Then the other ends 
of the wires are coated with solder 
and plugged into the board as shown. 

Three wires go from the board 
directly into the Color Computer's 
right joystick DIN jack, as shown in 
figure 10. One wire attaches to 
ground (pin 3), one attaches to +5 V 
(pin 5), and one attaches to the X 
channel (pin 1). 

All parts are available from Radio 
Shack or other electronics stores and 
should cost under $10. See table 1 for 
a parts list. 

Operation of the Voice System 

Now to see (er, hear) some results. 
Plug the completed circuit into the 
right joystick jack. Turn on the Color 
Computer and quietly execute the 



5 PINS OF 
EVERY ROW 

CONNECTED 



5 PINS OF 
EVERY ROW 
CONNECTED 



o ooooo ooooo o 

O OOOOO ooooo o 

o ooooo ooooo o 

o ooooo ooooo o 

o ooooo ooooo o 

ooooo ooooo 

o ooooo ooooo o 

o ooooo ooooo o 

o ooooo ooooo o 

o ooooo ooooo o 

o ooooo ooooo o 

ooooo ooooo 

o ooooo ooooo o 

o ooooo ooooo o 

o ooooo ooooo o 

o ooooo ooooo o 

o ooooo ooooo o 

ooooo ooooo 

o ooooo ooooo o 

o ooooo ooooo o 

o ooooo ooooo o 

o ooooo ooooo o 

o ooooo ooooo o 



LEAD OF MICROPHONE 

HEAD OF MICROPHONE 



GROUND 

(PIN 3 OF DIN) 



CONNECTS PIN 7 OF 
LM3900N TO GROUND 



CONNECTS PIN 4 OF 
LM3900N TO OUTPUT 



• THESE ARE ALL 
CONNECTED 
(GROUND BUS) 



-THESE ARE ALL 
CONNECTED 
(+5V BUS) 




+ 5V 

(PIN 5 OF DIN ) 



CONNECTS PIN 14 OF 
LM3900N TO +5V 



TO PIN 1 OF DIN 



Figure 10: The project uses an inexpensive prototype circuit board, which allows the six components to be connected without 
soldering or wire-wrapping. 
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QUALITY AND VALUE. 



1982 will find more OEM's, businesses, dealers and personal computer 
users turning to MICROTEK than ever before. 



TckWriter-1 




80 Column Dot 
Matrix Printer 
(Formerly BYTEWRITER-1) 

The Tekwriter-1 printer is, dollar for 
dollar, the finest value in the 
industry. And we've proved it by 
comparing the Tekwriter-1 to 
the Epson MX-80. Our print speed 
is 14 lines per minute faster, our life 
expectancy is longer, the character 
sets are the same, and the 
interface, warranty and printhead 
replacement cost are all identical.* 
But the biggest difference is the 
price. The Tekwriter-1 is about 
$300 less. 

Our extensive testing has proved 
that the Tekwriter-1 interfaces 
problem-free to most parallel 
Centronics and serial (RS-232) 
computers. 

The Tekwriter-1 is tough to beat for 
performance and quality. 

*Data Source: Epson MX-80 Operation Manual 



Parallel 
Serial 



$349 
S389 



TakWritor-2 




NEW! 80/132 Column 
Dot Matrix Printer 

The Tekwriter-2 is perfectly suited 
to personal, business or OEM 
applications. Tekwriter-2 is 
designed to accept single sheet, 
roll or pin feed paper. It has 
a 9-wire dot matrix impact 
print head which produces crisp 
characters and has underlining 
capability. The printer is 
manufactured to run extremely 
quietly even while operating at 
peak output levels. 

Tekwriter-2 is especially well suited 
to handle an abundance of text 
entry because of its data buffer 
expansion capability to 25K. This 
ability makes it an efficient 
graphics generator. 

Parallel interface (Centronics 
type). Interfaces all models of 
TRS-80, Apple, and Atari 400/800, 
and most computers with 
Centronics printer interface. 



$695 



Peripherals 




16K Apple Memory Board 

Expands Apple II to 64K RAM 
Memory. Works with MICROSOFT 
Z-80 Softcard, Apple PASCAL and 
Vi s ica I c software. 

16K-32K 

Atari Memory Board 

4116 RAM (200NS) Compatible 
with Atari 400/800 

Parallel/Serial Data Buffer 
Converter 

Interfaces with most computers and 
printers on the market today. 
Switch selectable parallel or serial 
input/parallel or serial output. 
Data buffer 2K standard — 
expandable to 62K. 
Serial I/O BAUD rates switch 
independently selectable. 

Atari Parallel or Serial 

Printer Cables 

Pre-tested. Centronics or (RS-232) 
compatible. 

APPLE PARALLEL 
INTERFACE CARD 



Quantity and OEM discounts available. 



TRS-80 is a trademark of Radio Shack, Inc. 
Apple II is a trademark of Apple Computer, Inc. 
Atari 400/800 are trademarks of Atari, Inc. 
Microsoft is a trademark of Microsoft Consumer 

Products, Inc. 
Z-80 is a trademark of Zilog, Inc. 
Visicalc is a trademark of Personal Software, Inc. 
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Continuing our quest for excellence. 




MICROTEK- 



MICROTEK 

9514 Chesapeake Drive 

San Diego, CA 921 23 

(714)278-0633 

Outside CA call 

Toll Free (800) 854-1081 

TWX. 910-335-1269 



BYTE February 1982 281 



following program: 

100 PRINT JOYSTK (0) 
110 GOTO 100 

You should now see a continuous 
display of a number close to 30. The 
number displayed represents the 
voltage input from the microphone 
circuit, in units of 4.6/64 V. Thirty 
multiplied by 4.6/64 is approximately 
2.3, which is the correct voltage when 
you are not talking into the micro- 
phone. Actually, values from 26 to 34 
indicate an acceptable bias level. If 
the displayed numbers are out of this 
range, the audio signals will be 
clipped on either the top or bottom, 
as shown in figure 11, resulting in dis- 
torted sound. If the value is greater 
than 34, decrease the value of R3 in 
figure 9; if it is less than 26, increase 
the value of R3. 

Talk into the microphone while 
running the program. You should see 
the values change, although the pat- 
tern isn't predictable. Look for lows 
close to and highs close to 63. 

If everything looks satisfactory, 
load the program shown in listing 3 
and execute it. When the message 
"RECORD (R) OR PLAY (P)?" is dis- 
played, type R. At the same time, 
speak loudly into the microphone ele- 
ment while holding it close to your 
mouth. Speaking off to the side 
eliminates voice "pops." You have 
about 1V 3 seconds to record the 
message. (Sorry, Texans, you'll have 
to adopt a speedy California vocal at- 
titude here.) You'll have time for such 
messages as "Help! computer failure!" 
"Twas brillig and the slithy . . . ," 
and "Input error, dummy!" 

The program will record the audio 
and then return to the prompt 
message again. Enter P to play back 
the message through the television 
audio. You can play back a recorded 
message repeatedly by looping back 
to the P USR call. 

The fidelity of the sound played 
back is excellent, even though its 
duration is short. (Short but sweet, to 
coin a phrase . . . .) 

Condensing the Data 

That's the basic hardware and soft- 
ware for acquiring and playing back 



Part 

Crystal microphone cartridge 

{Radio Shack Cat. No. 270-095 or equivalent) 

LM3900N operational amplifier 

(Radio Shack Cat. No. 276-1713 or equivalent 

0.1 vtF capacitor— C1, C2 

100-kfi resistor— R1 

1-MO resistor— R2 

2-Mfl resistor— R3 

Prototype circuit board 

(Radio Shack Cat. No. 276-175 or equivalent) 



Number 
Required 



Table 1: Parts list for the microphone input circuit. 



BIAS 
LEVEL 



ov 



1.6 VOLTS BIAS = 3.0 VOLTS 




CLIPPED" TOPS FROM 
MPR0PER BIAS LEVEL 




/ 4.5 VOLT PEAK-TO-PEAK 
WAVEFORM 



Figure 11: Clipping off the top or bottom of the waveforms may result from an 
improper bias setting. Bias should be set to approximately 2.3 V. 



the data. Now comes the problem of 
condensing the data. Three ap- 
proaches can be used here: altering 
the sampling parameters during ac- 
quisition of the data, processing the 
data after acquisition, and a com- 
bination of the two. 

Altering the Sampling Parameters. 
The program just described records 
data at about 7700 samples per 
second. The rate can be reduced by 
putting in a time delay after the 
"STB ,X+" in the INPUT routine. A 
simple routine like the one shown in 
listing 4 would do the trick. It would 
delay the acquisition of data by about 
5,62 X X/as. Sampling rates for various 
values of X are shown in table 2. The 





Samples per 


X 


Second 


1 


7410 


2 


7114 


3 


6841 


4 


6587 


5 


6414 


10 


5390 


20 


4137 


30 


3357 


Table 2: The 


sampling rate of the in- 


put routine can be reduced by adding a 


time delay loop after the STB ,X + in 


INPUT (listing 1). A simple loop is 


described in 


v he text. Rates as low as 


6000 samples 


per second should still 


produce intelligible speech. 
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TASC The Applesoft Compiler. 

It turns your Apple into 

a power tool. 



Step up to speed. TASC, the Applesoft Compiler, 
converts a standard Applesoft BASIC program 
into super-fast machine code. By 
increasing program execution speed 
up to 20 times, Microsoft gives 
you a power tool for Applesoft 
BASIC programming. 
Highest capacity available. 
TASC will compile and run 
larger programs than any other 
Applesoft Compiler. As a 
disk-based system, it doesn't 
require the simultaneous pres- 
ence of compiler and program 
in memory. The memory you save 
allows you to compile significantly 
bigger programs. 

Power without bulk. Code expansion of up to 100% 
severely restricts other compilers. TASC's special 
code compression schemes typically limit code 
expansion to only 25%. You'll really appreciate that 
with complex programs or programs that utilize 
Apple's, hi-res graphic pages. 
More BASIC power. TASC's powerful new 
commands increase Applesoft BASIC programming 
capability. Chain with COMMON allows compiled 
programs to share variables, so a main menu 

'Applesoft is a trademark of Apple Computer, Inc. 
Circle 223 on inquiry card. 




supports several programs in a 
single runtime environment. 
TASC's True Integer Arithmetic 
and Integer FOR... NEXT 
capabilities maximize the execu- 
tion speed of compiled programs. 
TASC's near total compatibility 

with Applesoft speeds compil- 
ation of existing programs 
with little or no modification. 
What about mistakes? You 
perfect your programs inter- 
actively with Applesoft. If some- 
thing does slip by, TASC recovers 
from errors discovered in compilation 
and traps all runtime errors. If even permits 
graceful interruptions during compilation. 
See for yourself. Ask for a demonstration of 
TASC at your Microsoft dealer. Discover the software 
package that turns your Apple into a power tool. 

/MICROSOFT 

V CONSUMER^ PRODUCTS^ 

A Division of Microsoft Inc. 
10700 Northup Way • Bellevue, WA 98004 
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MORE DISCOUNTS ON PAGES 443 AND 109 




CALL FOR BEST PRICE 

DISK DRIVES 
AVAILABLE 



NEC Microcomputer 



** 



Ml 



SAVE! 



CALL FOR 
BEST PRICE 



WE CARRY 1000'S 

OF HARDWARE AND 

SOFTWARE ITEMS! 

CALL OR WRITE 

FOR A LIST 



Look at these discounts! 

16 K Ram Board by ConComp Industries 130 

Silentype Printer w/lnterface card 349 

Hayes Micro-modem II 299 

Novation Apple-Cat 339 

Vldex Videoterm SO column card 269 

Z-80 Softcard by Microsoft 299 

16K RamCard by Microsoft 169 

Graphics Tablet 619 

Thunderclock Plus clock/calendar 119 

23 Key Numeric Keypad by Keyboard Co. 120 

Joystick by Keyboard Co 45 

Music System {16 voices) 479 

CPS Multifunction card 189 

Sup-R-Terminal 80 column cards by M&R 329 

We carry all California Computer 

System Cards CALL 

VisiCalc version 3.3 159 

VisiFile (NEW data base manager) 199 

VisiTrend/VislPlot 219 

VisiDex 159 

VisiTerm 129 

WordStar (Apple 80 col. version) 249 

Dow Jones Portfolio Evaluator 45 

Apple Writer 65 

Apple DOS Toolkit 65 

Apple Plot 60 

Tax Preparer 99 

Real EstaTe Analyzer 129 

Personal Filing Systems (PSF) 85 

Systems Plus Accting Software CALL 



ORDER TOLL-FREE 

800-854-6654 

IN CALIFORNIA AND OUTSIDE 
CONTINENTAL US 

(714) 698-8088 



Send Orders To: 

G®mgratijQ®L7 

g Mail Order 

8314 Parkway Drive 
La Mesa, Calif. 92041 

PLEASE READ ORDERING INFORMATION 
ON PAGES 443 AND 109 



Listing 4: A simple routine that puts a time delay after the "STB ,X+ " in the INPUT 
routine. 



LDA #X 
LOOP DEC A 

BNE LOOP 



CONSTANT 

DECREMENT 

LOOP IF NOT ZERO 



.SYMMETRICAL 




Figure 12: One method of data compression is to keep only the top or bottom half of 
the waveform; the other half can be synthesized by the OUTPUT program at the 
proper time. 



"DEAD M TIME CAN 
BE DISCARDED 




1 COLOR COMPUTER IS . 







VALUE 





VALUE 





111111 


1 1 


DELAY IN MS 


VALUE 





VALUE 










LEGITIMATE A/D-C0NVERTER VALUE 
LEGITIMATE A/ D- CONVERTER VALUE 
FLAG WORD (WASTED SITS NOT 0) 
DELAY COUNT 

LEGITIMATE A/D-C0NVERTER VALUE 
LEGITIMATE A/D-C0NVERTER VALUE 



Figure 13: Another method of compressing the data involves recognizing dead space 
between words. Instead of storing these silent periods, a flag-word may be stored in 
the data sequence, followed by a delay count to be used during the output process. 
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PLAN80™ is a new system that takes the big 
business, big computer approach to computer 
modeling and adapts it to smaller computers, 
which are inherently more friendly and responsive. 

If you are not already familiar with the world of 
financial modeling you will soon wonder how you 
managed without a system like PLAN80. If you 
are familiar with the art you will find it incredible 
that a microcomputer can do so much of 
what has previously been the domain of million 
dollar machines. 

PLAN80 WILL 00 99% OF THE JOBS DONE BY 
COMPUTER MODELING SYSTEMS COSTING $50,000 

SB -80 and Software Desk Reference are trademarks of Lifeboat Associates 

PLAN80 is a trademark of Business Planning Systems CP/M-80 is a trademark of of Digital Research, Inc. 

Copyright © 1981 , by Lifeboat Associates Circle 178 On inquiry card. 



Check your interests: 

□ Profit Planning 

□ Cash Management 

□ Acquisition Analysis 

□ Market Simulation 

□ Resource Allocation 

□ Lease vs. Purchase 
Analysis 

□ Purchase Price Trends 

□ Balance Sheet 
Projection 

□ Cost Center Budgeting 

□ Productivity Trend 
Analysis 

□ Sales Projection and 
Analysis 

□ Marketing Strategy 
Development 

□ Capital Project 
Evaluation 

□ Headcount Analysis 
and Control 

□ Cost and Variance 
Analysis 

□ R&D Project Evaluation 

□ Energy Accounting 

□ Cost Estimating 

□ Consolidations 

□ Tax Planning 

D Please send more information 
about PLAN 80 

□ Please send a free Software 
Desk Reference™ 

Dealer, Distributor, and OEM 
inquiries invited 

Please note: All Lifeboat Associates 
microcomputer software requires 
SB-80™ or other CP/M-80® com- 
patible operating system. 



TITLE 

PHONE 

COMPANY 

STREET 

CITY _ STATE ZIP 

For More Information, contact 

LIFEBOAT 
ASSOCIATES 

1651 Third Avenue 

New York, New York 10028 

Tel: (212) 860-0300 

TWX: 710-581-2524 (LBSOFT NYK) 

Telex: 640693 (LBSOFT NYK) 

2222 
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FEB. SPECIAL SALE ON PREPAID ORDERS 

(CHARGE CARDS, C.O.D. OR P.O.'S NOT AVAILABLE) 

WAMECO PCBO'S: EPM-1. PTB-1, RTC-1, IOB-1 . $10.95 EA. 

SSM PCBD'S: 10-2. OB-1 $22.95 EA. 

MB-1 IMK8 4Kx8) $14.95 EA. 
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CALIFORNIA COMPUTER SYSTEMS 



SI 00 

2032 32K STATIC RAM A & T, 200 NSEC $629.00 

2065 64K DYNAMIC RAM A & T $548.95 

2200 S-100 MAIN FRAM A&T,., $379.95 

2422 FLOPPY DISC WITH CP/M 2.2' u $329.95 

2810A280 CPU A&T $249.95 

2710A 4 SERIAL 1/0 A & T $291.95 

2718A 2 SERIAL, 2 PARALLEL A&T $305.95 

2720A 4 PARALLEL A&T $214.95 

PROTO BOARDS WW $39.95 

APPLE PRODUCTS 

7114A 12K ROM/PROM. $68.50 

7424A CALENDAR/CLOCK $106.95 

7440A PROGRAMMABLE TIMER $98.50 

7470A A TO CONVERTER $105.95 

7490A GPIB (IE 488) INTERFACE. $265.95 

7710A ASYNC SERIAL $125.95 

7712A SYNC SERIAL $153.95 

7720A PARALLEL STANDARD $98.95 

7720B PARALLEL CENTRONICS $98.95 

781 IB ARITHMETIC PROCESSOR W/DISC. . $342.95 
7811 C ARITHMETIC PROCESSOR W/ROM. . . . $34295 

7500A WW BOARD $22.95 

7510A SOLDERTAIL BOARD $23.95 
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MICROCOMPUTER PRODUCTS 
S100 PRODUCTS 
CB-2 280 PROCESSOR BOARD. 
KIT $198.95, A&T $269.95 

VBIC 64 x 16 VIDEO, PCBO $32.95 

KIT $153.95, A&T $199.95 

VB3 80 CHARACTER VIDEO 4MHZ, 
KIT . $345.95, A&T ... 



$425.95 



I04 2 PARALLEL, 2 SERIAL, PCBD $32.95 

KIT $155.95, A&T ..$194.95 

PB-1 2708, 2716 PROGRAMMER BOARD. 

KIT $135.95, A&T $185.95 



APPLE PRODUCTS 

AIO SERIAL/PARALLEL INTERFACE. 

KIT $125.95, A&T $155.95 

ASIO SERIAL I/O 

KIT $87.95, A&T $97.95 

APIO PARALLEL IO W/O CABLES 

KIT $67.95 A&T $87.95 



wwc 



inc. WAMECO INC. 



BOARDS WITH MIKOS PARTS 

MEM-3 32K STATIC RAM, PCBD $36.95 

KIT LESS RAM $95.95, A&T $135.95 

CPU-2 Z80 PROCESSOR. PCBD $32.95 

KIT LESS ROM $109.95, A&T $149.95 

EPM-2 16K/32K EPROM, PCBD $32.95 

KIT LESS ROM $65.95, A&T $99.95 

FPB-1 FRONT PANEL, PCBD $48.50 

KIT $144.95, A&T $184.95 

QMB-12 13 SLOT MOTHER BOARD, PCBD $39.95 

KIT $95.95, A&T $135.95 



M 




MONDAY-FRIDAY, 8:00 TO 12:00, 1:00 TO 5:30 
THURSDAYS, 8:00 TO 9:00 P.M. 
(415) 728-9121 
P.O. BOX 955 • EL GRANADA, CA 94018 

PLEASE SEND FOR IC, XISTOR AND COMPUTER PARTS LIST 
VISA or MASTERCHARGE Send account number, interbank number, 
expiration date and sign your order. Approx. postage will be added. 
Orders with check or money order will be sent post paid in U. S. If you are 
not a regular customer, please use charge, cashier's check or postal 
money order. Otherwise there will be a two-week delay for checks to 
clear Calif, residents add 6% tax. Money back 30-day guarantee. We 
cannot accept returned IC's that have been soldered to. Prices subject to 
change without notice $20.00 minimum order. $2.00 unlet chtrge an 
orders less thin $20.00. 



Al-V 2 -V lt A2«V 3 -V 2 , ETC 




CHANGES IN THIS REGION 
ARE SMALL AND CAN BE 
HELD IN 4 BITS 









VALUE 





VALUE 





VALUE 





111111 


1 


NO. OF DELTAS 


Al 


A2 


A3 


A4 









LEGITIMATE A/D-CONVERTER VALUE 
FLAG WORD (WASTED BITS NOT 0) 



DELTA VALUES (+7 TO -8 ) ADDED TO 
CURRENT A/D-CONVERTER VALUE 



Figure 14: Data that repeat or change only minutely may be compressed by using 
4-bit values. The values are added to the current ADC value to generate a new DAC 
output value. 



program must be reassembled if this 
change is made, because the displace- 
ment values for the branches in some 
cases are no longer valid. Judging 
from the quality of the speech at the 
7700 samples-per-second rate, sam- 
pling rates as low as 6000 per second 
will probably be acceptable. 

Another parameter that can be 
varied in acquisition is the resolution 
of the ADC. I used a 6-bit ADC, 
allowing for 64 different levels. Cer- 
tainly one or two bits could be 
deleted from this resolution without 
too much degradation. If two bits 
were deleted, twice as much data 
could be stored in memory by pack- 
ing two nibbles per byte in memory. 
This would call for a little more over- 
head in the INP070 area as the values 
were stored, but the net effect would 
probably be to maintain the same 
sampling rate (or better), since the in- 
structions from INP050 through 
INP070 could be deleted. 

Data Processing after Acquisition. 
In most compression methods, the 
ADC values are post-processed by an 
analysis program. The waveforms are 
symmetrical about the horizontal 
axis. Therefore, I can keep one half 
and throw the other away, as shown 
in figure 12. The trick here is 
recognizing repetitions of the cycle. 



Another possibility is to delete the 
dead time between words. In a string 
of words, large areas where there is 
no sound are a waste of storage. For 
such cases, the dead space could be 
stored as a special flag value, in- 
dicating that a delay of n milliseconds 
could be performed based on the 
value following the flag value, as 
shown in figure 13. 

A third compression technique is to 
look for portions of the data that 
change slowly. Certain sounds, such 
as vowels, have a much lower level 
than consonants like "P" that almost 
explode over a wide dynamic range. 
If the change is small enough, it can 
be held in four bits instead of eight, 
further reducing memory require- 
ments. Again, a flag value can be 
used on output to get into this "slow 
change" mode, as shown in figure 14. 

I hope I've stimulated your 
imagination with this article. Half the 
battle is getting the data digitized. 
The rest is mere programming! ■ 
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THE FORTH SOURCE™ 

Specializing in the FORTH Language. 

NEW FORTH-79 Disks by MicroMotion 

Q APPLE II/II+. $180.00 

Editor, assembler, graphics, virtual memory, floating 
point, turtle graphics, DBMS, file transfer, modem 
utilities. 

□ Z-80 CP/M* Ver. 2.x & Northstar $ 1 80.00 

Editor, assembler, graphics, virtual memory, floating 
point, DBMS, modem utilities. 
Other versions available. 

□ "Starting FORTH" by Brodie. Best Explanation. D Soft $ 16.00 

□ Hard $ 20.00 

NEW FORTH based Games and Application Programs 

NEW D AIM65 FORTH Microcomputer by Rockwell $530.00 

plus $20 shipping 

The FORTH Source has books, manuals and disks for and about FORTH. Write, 
call or circle the reader service number for the latest list of FORTH materials. 
Over 30 books and manuals. Disk programs for: CP/M, APPLE, TRS-80,HP85, 
H89, 8080, Z-80, 6800, 6809, 8086 and more. Coming: IBM, Atari, Osborne 

ORDERS ONLY 1415) 961-4103 DEALER & AUTHOR INQUIRIES INVITED 

Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS), VISA or MasterCard accepted. No 
COD's or unpaid PO's. California residents add 6 1 /2% sales tax. Shipping costs in US included in price. Foreign orders, pay 
in US funds on US bank, include for handling and shipping by Air: $5.00 for each item under $25,00, $1 0.00 for each item 
between $25.00 and $99.00, and $20.00 for each item over $100.00. Minimum order $10.00. All prices and products sub- 
ject to change or withdrawal without notice. Single system and/or single user license agreement required on some pro- 
ducts. 'REGISTERED TRADEMARKS 

MOUNTAIN VIEW PRESS 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415)961-4103 
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NEW FROM NETRONICS 

AUTO-PATCH 
HARD DISK 

With plug-in multi-user ports 

Automatically Installs Itself Into 

Your Present CP/M® 2.2 Operating 

system & Floppy Disk Hardware. 

It's Exclusive! 

6 megabytes . . . $2995.00 12 megabytes . . . $3495.00 




What's the big concern of S100 owners when they 
consider adding Hard Disks? They worry that it will be 
difficult to install, that it won't be compatabie with 
their present software and hardware, and that it may 
cause down-time on their S100 system. 

Worry no more — Netronics new AUTOPATCH Hard 
Disks Systems are here. AUTOPATCH installs in just 
one-two-three: (1) plug in the hard disk S100 card; (2) 
run three short programs supplied on disk; (3) disable 
the boot on your floppy controller and enable the boot 
on your hard disk controller (this step not required if 
you wish to continue to boot to your floppy drives). 

And thats it: The AUTOPATCH feature automatically 
finds the end of your existing BIOS and then se!f 
relocates and patches itself into the existing BIOS. A 
virgin copy of CCP and BIOS are loaded into memory, 
a customized SBOOT is added to the front of CCP and 
the whole memory image is written to the reserved 
tracks on your hard disk. You can add up to 4 hard 
disks to the controller supplied. The new BIOS will 
automatically rename any old devices as B: and C: 
and define the hard disk as drive A:. All with the lift of 
one finger!!! if your BIOS is large you may have to re- 
sysgen your system down 1 or 2 k. If this is necessary 
the AUTOPATCH program will prompt you to do so. 

AUTOPATCH Hard Disk Systems are available in 6 
and 12 megabyte models. Included in the system; 6 or 
12 megabyte Hard Disk Drive . . . Controller for up to 4 
Hard Disk drives . . . S100 Hard Disk card with provi- 
sions for adding 8 additional I/O ports to be used 
when adding a multi-user operating system . . . Power 
Supply . . . Deluxe Steel Cabinet ... Ail necessary 
cables . . . AUTOPATCH Programs supplied on either 
8" or 5'A" IBM formatted single density diskettes 
(specify style required) . . . Complete installation in- 
structions . . . Fully wired and tested, ready to go. 

SPECIFICATIONS 

Unformatted Recording Capacity: 6.4 or 11 6 MB . 
No. of tracks: 612 or 1380 . . Data Transfer Rate: 3 ms 
. Bytes/sector format: 512 Communication Port: 

DO (other ports available on special order) . . . Pro- 
grams supplied on SV?" or 8" single density IBM for- 
matted diskettes (North Star CP/M' version available 
on special order) 



10 DAY MONEY BACK OFFER 

Continental U.S.A. Credit Card Buyers Outside Conn. 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. 
Call (203) 354-9375 

NETRONICS R&D LTD. Dept 

333 Litchfield Road, New Mllford, CT 06776 

Please send the items checked below: 

D AUTOPATCH/6 Hard Disk System . . . $2995.00 

□ AUTOPATCH/12 Hard Disk System . . . $3495.00 
D Additional 6-megabyte drive with power supply, 
cabinet, cables and necessary software . . . $1995.00 
D Additional 12-megabyte drive with power supply, 
cabinet, cables and necessary software . . . $2495.00 
All plus $15.00 P&l {postage & insurance). For Cana- 
dian orders, double the postage ($30.00). Conn. res. 
add sales tax. 

Total Enclosed $ 

D Personal Check a Cashier's Check/M.O. 

□ VISA D MasterCard (Bank No. ) 

Acct. No Exp. Date 

Signature 

Print Name 

Address 

City State Zip 



Bigsale 
ottK'si 

16K...$ 149.95 
32K... $199.95 
48K... $249.95 
64K... $299.95 




New JAWS-IB 

The Ultrabyte Memory Board 

Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our cost saving with you. But don't be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 
ONE CHIP DOES IT ALL 

Jaws-IB is the Rolls-Royce of all the S100 dynamic 
boards. Its heart is Intel's single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
. . delay lines . . . massive heat sinks . . . unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . . fast performance . . . low power 
consumption . . . latched data outputs . . . 200 NS 
4116 RAM's . . . on-board crystal . . . RAM Jumper 
selectable on 8K boundaries . . . fully socketed . . . 
solder mask on both sides of board . . . phantom line 
. . . designed for 8080, 8085, and Z80 bus signals . . . 
works in Explorer, Sol, Horizon, as well as all other 
well-designed S100 computers. 



*L 



10-DAY MONEY-BACK TRIAL: Try a tally wired 
and tested board for 1 days — then either keep 
it, return It for kit, or simply return It In working 
condition. 



Continental U.S.A. Credit Card Buyers Outside Connecticut: 

TO ORDER CALL TOLL FREE 800-243-7428 

From Connecticut Or For Assistance: 
(203) 354-9375 

Please send the items checked below: 
JAWS-IB kit: 

□ 16K $149.95* 

□ 32K , $199.95* 

□ 48K $249.95* 

Q 64K $299,95* 

JAWS-IB Fully Assembled, Wired & Tested: 

Q 16K $179.95* 

a 32K $239.95* 

a 48K $299.95* 

D 64K $359.95* 

D EXPANSION KIT, 16K RAM Module, to expand 
f AWS-IB in 16K blocks up to 64K. $59.95 

'All pricas plus $2 postage and insurance ($4.00 Canada). 
Connecticut residents add solos tax. 

Total enclosed: $ 

O Personal Check □ Money Order or Cashier's Check 

ID VISA Master Card (Bank No. ) 



_ Exp. Date . 



Signature 
Print 
Name 



City _ 
State . 



_Zip. 



NETRONICS R&D Ltd. 

333 Litchfield Road, New Milford, CT 06776! 



Now with added words! # 

ELECTRIC MOUTH 




From $99.95 kit 



for SI 00, Elf II, Apple 
TRS-80 , Level II* 

Now — teach your computer to talk, 
increasing interaction between you 
and your machine. 

That's right: the ELECTRIC MOUTH actually lets your computer talk! Installed 
and on-line in just minutes, it's ready for spoken -language use in office, busi- 
ness, industrial and con . . ..nations, and in games, special projects, 
n es— there's no end to the ELECTRIC MOUTH s 
•■■ 58 Ixtok at these features: 

• Supplied with 143 letters/words/phonemes/numbers, capable of producing 
hundreds of words and phrases. 

• Expandable on-board up to thousands of words and phrases with additional 
speech ROMs (see new speech ROM described below). 

• Four models, that plug directly into S100. Apple. Elf II and TRS-S0 Level II 
computers. 

• Get ELECTRIC MOUTH to talk with either Basic or machine language (very 
easy to use, complete instructions with examples included). 

• Uses National Semiconductor's "Digitalker."* 

• Includes on-board audio amplifier and speaker, with provisions for external 
speakers. 

• Installs in just minutes. 

Principle of Operation: The ELECTRIC MOUTH stores the digital equivalents 
of words in ROMs. When words, phrases and phonemes are desired, they 
simply are called for by your program and then synthesized into speech, The 
ELECTRIC MOUTH system requires none of your valuable memory space ex- 
cept for a few addresses if used in memory mapped mode. In most cases, output 
ports (user selectable) are used. 

SPOKEN MATERIAL INCLUDED fVnx II 
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failure 




incorrect pressure 


slow 


yellow 
yes 


cigar 


fahrenheit 


intruder 






close 
cold 


fast 




key 


pull 


smoke 


faster 




level 


push 


south 




*Hegisti 

■■■■■■ 


red Trademarks 






■■■■■■■■ 



Continental U.S.A. Credit Card Buyers Outside Connecticut i 

TO ORDER i 

Call Toll Free: 800-243-7428 , 

To Order From Connecticut, or For Technical « 
Assistance, call (203) 354-9375 

■^NETRONICS R&D LTD. 

| JSV« 333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below; 

D S100 "Electric Mouth" kit w/Vox I . $ 99.95 

Q ElfU "Electric Mouth" kit w/Vox I $ 99.95 

□ Apple "Electric Mouth" kit w/Vox I $119.95 

D TRS-80 Level II "Electric Mouth" kit w/Vox I $119.95 

D VOX II {Second Word Set) $ 39.95 

Add $20.00 for wired tested units instead of kits. VOX II postage & insurance 
$1.00. all Others $^ CM postage and insurance. Conn res. add sales lax. 

Total Enclosed $ 

□ Personal Check □ Cashier's Check/Money Order 

□ Visa □ Master Charge (Bank No. » 

Acct. No. Exp. Date 



Signature . 
Print 
Name 



Address 

City 

State 



-JZip- 
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FOR ONLY $129.95 Learn Computing \ 
From The Ground 

Build a Computer kit that grows 
with you, and can expand to 04k 
RAM, Microsoft BASIC, Text Edi- 
tor/Assembler, Word Processor, 
Floppy Disks and more. 

EXPLORER/85 

Here's the low cost way to learn the fundamentals of com- 
puting, the all-important basics you'll need more and 
more as you advance in computer skills. For just $129.95 
you get the advanced -design Explorer/85 motherboard, 
with all the features you need to leam how to write and 
use programs. And it can grow into a system that is a 
match for any personal computer on the market. Look at 
these features: 8085 CentroJ Processing Unit, the 
microprocessor "heart" of the Explorer/B5. (loin the 
millions who will buy and use the 8060/8065 this year 
alone!) . . . Four 8-bit pfus one 6-bit input/output ports from 
which you can input and output your programs, as well as 
control exterior switches, relays, lights, etc . a cassette 
interface that lets you store and reload programs you've 
learned to write . . . deluxe 2,000 byte operating 
system /monitor makes it easy to learn computing in 
several important ways: • It allows simpler, faster writ- 
ing and entering of programs • It permits access by you 
to all parts of the system so you can check on the status of 
any point in the program • It allows tracing each pro- 
gram step by step, with provision for displaying all the 
contents of the CPU (registers, flags, etc.) «... and it 
does much more! 

You get all this in the starting level {Level A) of the 
Explorer/85 for only $129.95. Incredible! To use, just 
8VDC power supply and terminal or 



#5*^ 4. Plug in Level E here; («?- ■ 

-^ f " cents Microsof , BASIC or J 

l.PIug in NelTonic's Hex Ear lor/Assembler in HOM , 

Keypfifl/Displtiy 5. Add two SlOO boards a 

2. Add Level B to convert to 6. Add you own custom cir- ■ 
SI 00 cuits {prototyping area) W 

3. Adit 4k RAM 7. Connect terminal ■ 



a CRT monitor or a TV set (if you have an RF modulator), , 
□ Hex Keypad/Display kit ... . $69.95 plus $2 P&l* I 

D ASCII Keyboard/Computer Terminal kit featuring a « 

full 128 character set. u&l case, full cursor control. 75 ohm j 

video output, convertible to 

baudot output, selectable baud 

rate. RS 232-C or 20 ma. I/O. 32 jj 

or 64 character by 16 line for- f 

mats . . . $149.95 plus $3 P&L* 




$19.95 | 



plug in yoi 
keyboard/display - 
" belo 



$129.95 



if you don't have them, 
special offers below. 

□ Level A computer kit (Terminal Version) , . . 
plus$3P&I.* 

D Level A kit (Hex Keypad/Display Version) 
plus $3 P& I.* 

LEVEL B — This "building block" converts the mother- 
board into a two-slot SI 00 bus (industry standard) com- 
puter. Now you can plug in any of the hundreds of SlOO 
cards available. 

D Level B kit . . . $49.95 plus $2 Pftl.* 

□ SlOO bus connectors (two required) . . $4.85 each, 
postpaid. 

LEVEL C — Add still more 
computing power this "build- 
ing block" mounts directly on 
the motherboard and expands 
the SlOO bus to six slots. 
D Level C kit $39.99 plus $2 

Q SlOO bus connectors (five 
required) . . . $4.85 each 
postpaid. 

LEVEL D — When you reach the point in learning that re- 
quires more memory, we offer two choices: either add 4k 
of a memory directly on the motherboard, or add 16k to 
64k of memory by means of a single SlOO card, our famous 
"IAWS." 

Level D kit: (CHECK ONE) . . . □ 4k on- board . . . $49v95 
plus $2 PSI*; □ 16k SlOO "IAWS"; . . $149.95 plus $2 
P&IVD 32kSTOO"IAWS" .,$199.95 plus $2 P&I*;a 48k 
SlOO "JAWS" $249.95 plus $2 P&P: □ 64k SlOO 

"JAWS' , . $298.95 plus $2 P&P. 
LEVEL E — An important "building block:" it activates 
the 8k ROM/EPROM space on the motherboard Now just 
plug in one 8k Microsoft BASIC or your own custom 
programs. 
D Level E kit . . . $5.95 plus SM P&I. 



D Steel Cabinet for ASCII Keyboard/Terminal 

plus $2.50 P& I. ' 

O RF Modulator kit (allows you to use your TV set as a 

monitor) . . . $8.95 postpaid. 

O 12" Video Monitor (10MHz bandwidth) . . . $139.98 

plus $5 PAL* 

□ Deluxe Steel Cabinet for the 

Explorer/85 . . . $49.95 plus S3 

PAL* 

D Fan for cabinet . . . $15.00 

plus $1.50 PAL* 





ORDER A SPECIAL-PRICE 

EXPLORER/85 PAK— THERE'S 

ONE FOR EVERY NEED. 



D Beginner Pak (Save $26,00) — You get Level A (Ter- 
minal Version) with Monitor Source Listing ($25 value) 
API, 5-amp. power supply, Intel 8085 Users Manual . , . 
(Reg, $199,95) SPECIAL $169.95 plus $4 PAL* 
□ Experimenter Pak (Save $53.40) — You get Level A 
(Hex Keypad/Display Version) with Hex Keypad/ 
Display. Intel 8065 User Manual. Level A Hex Monitor 
Source Listing, and AP-l.S-amp power supply . . . {Reg. 
$279.95) SPECIAL $219.95 plus $6 PAL' 
D Special Microsoft BASIC Pak (Save $103.00)— You get 
Levels A (Terminal Version), B, D (4k RAM). E, 6k 
Microsoft in ROM, Intel 8085 User Manual, Level A Moni 
tor Source Listing, and AP-1, 5-amp. power supply . . . 
(Reg. $439.70) SPECIAL $329.95 plus $7 PAL* 



D ADD A ROM-VERSION TEXT EDI- 
TOR/ASSEMBLER (Requires Levels B 
and D or SlOO Memory) . . . $99.95 plus 
$2 Pai- 



ry -T„ ; ™A , . F l , ™" . ,. Starter 8'- Uisk System— Includes Level A, H floppy d 

Mlbi? BAS1Q — It s the language thai allows you to controller, one CDC 8" disk-drive, two-drive cable, I 
talk English to your compuier! It is available three ways: S100 connectors; just add your own power suppli 



a 8k cassette version of Microsoft BASIC; (requires Level 
B and t2k of RAM minimum; we suggest a 16k SlOO 
"JAWS" — see above) . . . $64.95 postpaid. 

□ 8k ROM version of Microsoft BASIC: (requires Level B 
A Level E and 4k RAM; just plug into your Level E sockets. 
We suggest either the 4k Level D RAM expansion or a 16k 
SlOO "|AWS") . . . $99.95 plus $2 P&l * 

□ Disk version of Microsoft BASIC: (requires Level B, 
32k of RAM. floppy disk controller, 8" floppy disk drive) 

$325 postpaid. 

TEXT EDITOR/ASSEMBLER — The editor/assembler 
is a software tool (a program) designed to simplify the task 
of writing programs. As your programs become longer 
and more complex, the assembler can save you many 
hours of programming time. This software includes an 
editor program that enters the programs you write, makes 
changes, and saves the programs on cassettes. The assem- 
bler performs the clerical task of translating symbolic 
code into the computer-readable object code. The editor/ 
assembler program is available either in cassette or a 
ROM version. 

D Editor/Assembler (Cassette version: requires Level 
"B" and 8k (min.) of RAM — we suggest 16k "JAWS" — 
see above) . , , $59.95 plus $2 PAL* 
a Editor/Assembler {ROM version, supplied on an SlOO 
card: requires Level B and 4k RAM (min.) — we suggest 
either Level D or 16k "JAWS") . . . $99.95 plus $2 PAL* 
8" FLOPPY DISK — A remarkable "building block." 
Add our 8" floppy disk when you need faster operation, 
more convenient program storage, perhaps a business ap- 
plication, and access to the literally thousands of programs 
and program languages available today. You simply plug 
them into your Explorer/85 disk system — it accepts all 
IBM-formatted CP/M programs. 
D 8" Floppy Disk Drive . . $499.95 plus $12 P&L* 
D Floppy Controller Card . . $199.95 plus $2 PAL* 
G Disk Drive Cabinet A Power Supply . $69s.95 plus 
S3 PAL* 

Q Drive Cables (set up for two drives) . . $25.00 plus 
$1,50 PAL* 

D CP/M 2.2 Disk Operating System: includes Text 
Editor/ Assembler, dynamic debugger, and other features 
that give your Explorer /85 access to thousands of existing 
CP/M-based programs . . $150.00 postpaid. 
NEED A POWER SUPPLY? Consider our API. It can 
supply all the power you need for a fully expanded Ex- 
plorer/85 (note: disk drives have their own power supply). 
Plus the AP-1 fits neatly into the attractive Explorer steel 
cabinet (see below). 

D AP-1 Power Supply kit (8V ® 5 amps) in deluxe steel 
cabinet ..$39.95 plus $2 PAL* 
NEED A TERMINAL? We 
offer you choices; the least ex- 
pensive one is our Hex 
Keypad/Display kit that dis- 
plays the information on a 
calculator-type screen. The 
other choice is our ASCII 
Keyboard/Computer Terminal 
kit, that can be used with either 



cabinets and hardware . . . (Reg, $1065.00) SPECIAL 
$999.95 plus $13 PAL* ... D 32k Starter System, $1045,95 
plus $13 PAL* □ 48k Starter System, $1095.95 plus $13 
PAL* □ 64k Starter System. $1145.95 plus $13 PAL* 
D Add to any of above Explorer steel cabinet, AP-1 five 
amp. power supply. Level C with two SlOO connectors, 
disk drive cabinet and power supply, two sub-D connec- 
tors for connecting your printer and terminal . . . (Reg, 
$225.95) SPECIAL $199,95 plus $13 PAL* 
□ Complete 64k System. Wired A Tested , $1650.00 
plus $26 PAL* 

a Special! Complete Business Software Pak (Save 
$625.00)— Includes CP/M 2.2 Microsoft BASIC General 
Ledger, Accounts Receivable, Accounts Payable, Payroll 
Package . . . (Reg. $1325) SPECIAL $699.95 postpaid. 



" For Cttnodmn or- 



Continental Credit Card Buyers Outside Connecticut: ■ 

TO ORDER * 

Call Toll Free: 800-243-7428 : 

To Order From Connecticut, or For Technical ■ 
Assistance, call (203) 354-9375 * 

. ■ 

j^" (Clip and mail entire adj'*|^ * 

■ 

SEND ME THE ITEMS CHECKED ABOVE ■ 

Total Enclosed {Conn. Residents add sales tax): $ ■ 

Paid by; ■ 

D Personal Check □ Cashier's Check/Money Order ■ 

1 
□ VISA O MASTER CARD (Bank No. > J 



_ Exp. Date _ 



^|PrWj 



City_ 



^Zip _ 



^fETRONICS Research&DevelopmentLtd. i 

«»333 Litchfield Road, New Milford, CT 06776 ■ 





ANNOUNCING TWO 
NEW TERMINALS 

Smart* Fast • Graphics • Matching Modem and $295 Printer 

Netronics announces a state of the art 
breakthrough in terminals. Now at prices you 
can afford, you can go on-line with data-bank 
and computer phone-line services. It's all 
yours: "electronic newspapers," educational 
services, Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul- 
letin boards . . . and more every day!!! 

Netronics offers two new terminals, both 
feature a full 56 key/128 character typewriter- 
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all Incoming data, and optional provisions for block and 
special character graphics. The "smart" version, SMARTERM-80, features either 24 line by 80 
characters per line or 16 by 40 characters per line, it otters on-screen editing with page-at-a- 
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-half intensity and much more . . . simply plug them into your computer or 
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 

Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM-80 kit for just $299.95, (both available wired and tested.) 
Be on-line with the million-dollar computers and data services today ... we even supply the 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need!!! 

FASTERM-64 . . . DISPLAY FORMAT: 64 or 32 characters/line by 16 lines ... 96 displayable 
ASCII characters (upper & lower case) ... 8 baud rates; 150, 300, 600, 1200, 2400, 4800, 9600, 
19, 200, (switch sel.) . . . LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: 1V 
PIP (EIA RS-170) . . . CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
line, cursor up & down, auto carriage return/line feed at end of line & auto scrolling . . . 
REVERSE VIDEO . . . BLINKING CURSOR . . . PARITY: oft, even or odd . . . STOP BITS: 1, 1.5, 
2 . . . DATA BITS PER CHARACTER: 5, 6, 7 or 8 . . . CHARACTER OUTPUT: 5 by 7 dot matrix 
in a 7 by 12 cell . . . PRINTER OUTPUT: prints all incoming data . . . 1K ON BOARD RAM . . . 
2K ON BOARD ROM . . . CRYSTAL CONTROLLED . . . COMPLETE WITH POWER SUPPLY . . . 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters . . . ASCII ENCODED KEYBOARD: 56 key/128 characters. 

SMARTERM-80 . . . DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 
128 displayable ASCII characters (upper & lower case) 8 baud rates: 110, 300, 600, 1200, 2400, 
4800, 9600, 19, 200 ... LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: 1V 
pp (EIA RS-170) . . . EDITING FEATURES: insert/delete line, insert/delete character, for- 
ward/back tab . . . LINE OR PAGE TRANSMIT . . . PAGE PRINT FUNCTION . . . CURSOR POSI- 
TIONING: up, down, right, left, plus absolute cursor positioning with read back . . . VISUAL 
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank . . . GRAPHICS: 12,000 
pixel resolution block plus line graphics . . . ON-SCREEN PARITY INDICATOR . . . PARITY: off, 
even or odd . . . STOP BITS: 110 baud 2, all others 1 . . . CHAR. OUTPUT: 7 by 1 1 character in 
a 9 by 12 block . . . PRINTER OUTPUT ... 60 OR 50 Hz VERTICAL REFRESH . . . BLINKING 
BLOCK CURSOR . . . CRYSTAL CONTROLLED . . . 2K ON BOARD RAM . . . ASCII ENCODED 
KEYBOARD: 56 key/128 character . . 4K ON BOARD ROM . . COMPLETE WITH POWER 
SUPPLY. 

TELEPHONE MODEM 103 O/A . . . FULL DUPLEX, FCC APPROVED . . . DATA RATE: 300 baud 
. . . INTERFACE: RS232/C and TTY . . . CONTROLS; talk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel ... NO POWER SUPPLY RE- 
QUIRED. 

ASCII KEYBOARD ASCII-3 ... 56 KEY/128 CHARACTER ASCII 
ENCODED . . . UPPER & LOWER CASE . . . FULLY DEBOUNCED . 
2 KEY ROLLOVER . . . POS OR NEG LOGIC WITH POS STROBE . 
REQUIRES + 5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 
PRINTER COMET I . SERIAL I/O TO 9600 BAUD ... 80 
CHARACTER COLUMN (132 COMPRESSED) . . . 10" TRACTOR FEED ' 
. . . UPPER/LOWER CASE . . . INDUSTRY STANDARD RIBBONS . . . 
4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX . . . BI-DIRECTIONAL 
PRINTING 




Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. d« p i. 

333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below: 

D COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCII-3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P&l 
. . . wired & tested $249.95 plus $3 P&l . . . graphics option: add $19.95 to 
each of above 

D COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video 
board, ASCII-3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 P&l . . . wired and tested $369.95 plus $3 P&l 

□ FASTVID-64 VIDEO BOARD (requires + 5 & -12V DC) ... kit $99.95 plus $3 
P&l . . . graphics option add $19.95 . . . wired & tested $129.95 plus $3 P&l . . . 
graphics option add $19.95 

□ SMARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC) . . . kit $199.95 
plus $3 P&l ... wired & tested $249.95 plus $3 P&l 

D DELUXE STEEL TERMINAL CABINET . . . $19.95 plus $3 P&l 

D ASCll-3 KEYBOARD (requires +5 & -12VDC) ... kit $69.95 plus $3 P&l . . . 

wired and tested $89.95 plus $3 P&l 

D POWER SUPPLY (powers ASCII-3 keyboard & video boards) ... kit only 

$19.95 plus $2 P&l 

Q ZENITH VIDEO MONITOR (high resolution green phosphor) . . . wired & 

tested $149.95 plus $6 P&l 

D TELEPHONE MODEM MODEL 103 O/A . . . wired & tested $189.95 plus $3 

P&l 

D DOT MATRIX PRINTER Comet I . . . wired & tested $299.95 plus $10 P&l 

D RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l 

D 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 

CABLE . . . $14.95 ea ptus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $ 

□ Personal Check □ Cashier's Check/Money Order 

□ VISA □ MasterCard (Bank No. ) 

Acct. No. Exp. Date 

Signature 

Print Name 

Address 

City 



State 



Zip 
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Pascal NOW 

Let Pascal Balance 
Your NOW Account 



Thomas E. Doyle 
5222 Big Bow Rd. 
Madison, WI 53711 



Pascal NOW sounds like an impas- 
sioned plea to adopt the Pascal lan- 
guage. While that would be a worth- 
while topic, it is not the subject of this 
article. NOW (Negotiable Order of 
Withdrawal) is a term used to 
describe a wide variety of interest- 
bearing checking accounts. 

Pascal NOW is a Pascal program 
designed to help manage one of these 
accounts. This article describes the 
program and some of the features of 
Pascal. I also provide a few hints to 
help a person who already knows 
BASIC begin to "think in Pascal." 
Such a person resembles one who 
knows the English system of weights 
and measures but wants to learn the 
metric system. The metric system is 
often learned as a translation sys- 
tem — one thinks in the English sys- 
tem, then converts to metric units. 
This is entirely different from "think- 
ing in metric." The same problem can 
arise in learning Pascal. To capitalize 
on the features of Pascal, one must 



About the Author 

Thomas E. Doyle has taught computer pro- 
gramming at the technical college level for 
seven years. 
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begin to "think in Pascal" rather than 
"think in BASIC" and then translate 
to Pascal. 

The difference between a regular 
checking account and a NOW ac- 
count is that the latter earns interest. 
A personal finance program must in- 
clude the capability of handling this 
additional income correctly. My first 
impulse was to modify a BASIC pro- 
gram I've been using to manage my 
checking accounts. I've also received 
several suggestions for improvements 
to the program, so I decided to 
rewrite the program in Pascal, incor- 
porating those improvements. 

Using the Program 

Above all, a checkbook program 
should be easy to use. The program 
should provide the following func- 
tions: 

• add items to the file 

• remove items from the file 

• sort the items by date 

• dump the updated file to disk 

• load the file from disk 

• print the file contents 

• balance the account and print totals 
by item category 

• quit (return to operating system) 



Each of the eight functions is specified 
by typing the first letter of the func- 
tion name: A, R, S, D, L, P, B, or Q 
(upper or lowercase). 

Each item in the file has five 
descriptors: 



1. item number 

2. dollar amount 

3. date 

4. description of item 

5. item category 



For checks, the item number would 
be the check number. You can assign 
sequential numbers to items such as 
deposits, NOW interest, or electronic 
funds transfers. Since most checks 
start numbering at or above 100, at 
least 99 numbers would remain for 
that purpose. This method works best 
if item numbers for noncheck transac- 
tions are recorded right in the check- 
book. 



Modification 

The exact nature of the item 
category list will vary depending on 
your expenditures. Almost everyone 
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EVERYTHING FOR YOUR TRS-80* • ATARI* • APPLE* • PET* 

•TRS-8© is a trademark of the Radio Shack Division of Tandy Corp. - * ATARI is a trademark of Atari Inc. - 'Apple is a trademark of Apple Corp. - *Pet is a trademark of Commodore 



BUSINESS PAC 100 




~ Software 



100 Ready-To-Run 
Business Programs 



(ON CASSETTE OR DISKETTE).....Includes 110 Page Users Manual 5 Cassettes (Or Diskettes) 

Inventory Control Payroll Bookkeeping System Stock Calculations 

Checkbook Maintenance Accounts Receivable.....Accounts Payable 



BUSINESS 100 PROGRAM LIST 



1 RULE78 Interest Apportionment by Rule of the 78s 

2 ANNUI Annuity computation program 

3 DATE Time between dates 

4 DAYYEAR Day of year a particular date falls on 

5 LEASEJIST interest rate on lease 

6 BREAKEVN Breakeven analysis 

7 DEPRSL Straightline depreciation 

8 DEPRSY Sum of the digits depreciation 

9 DEPRDB Declining balance depreciation 

10 DEPRDDB Double declining balance depreciation 

1 1 TAXDEP Cash flow vs. depreciation tables 

1 2 CHECK2 Prints NEBS checks along with dairy register 

13 CHECKBK1 Checkbook maintenance program 

14 MORTGAGE/A Mortgage amortization table 

1 5 MCJLTMON Computes time needed for money to double, triple, 

16 SALVAGE Determines salvage value of an investment 

1 7 RRVARIM Rate of return on investment with variable inflows 

18 RRCOMST Rate of return on investment with constant inflows 

1 9 EFFECT Effective interest rate of a loan 

20 FVAL Future value of an investment (compound interest) 

21 PVAL Present value of a future amount 

22 LOAM PAY Amount of payment on a loan 

23 REGWTTH Equal withdrawals from investment to leave over 

24 SIMPDISK Simple discount analysis 

25 DATEVAL Equivalent & nonequivatent dated values for oblig. 

26 ATHfHUDEF Present value of deferred annuities 

27 MARKUP % Markup analysis for items 

28 SINKFCIND Sinking fund amortization program 

29 BOMDVAL Value of a bond 

30 DEPLETE Depletion analysis 

31 BLACKSH Black Scholes options analysis 

32 STOCVAL1 Expected return on stock via discounts dividends 

33 WARVAL Value of a wan-ant 

34 BONDVAL2 Value of a bond 

35 EPSEST Estimate of future earnings per share for company 

36 BETAALPH Computes alpha and beta variables for stock 

37 SHARPE1 Portfolio selection model-i.e. what stocks to hold 

38 OPTWRITE Option writing computations 

39 RIVAL Value of a right 

40 EXPVAL Expected value anarysis 

41 BAYES Bayesian decisions 

42 VALPRINF Value of perfect information 

43 VALADINF Value of additional information 

44 (JTIUTY Derives utility function 

45 SIMPLEX Linear programming solution by simplex method 

46 TRAMS Transportation method for linear programming 

47 EOQ Economic order quantity inventory model 

48 QUEUE 1 Single server queueing (waiting line) model 

49 CVP Cost-volume-profit analysis 

50 COMDPROF Conditional profit tables 

51 OPTLOSS Opportunity toss tables 

52 FQCJOQ Fixed quantity economic order quantity model 

NAME DESCRIPTION 

53 FQEOWSH As above but with shortages permitted 

54 FQEOQPB As above but with quantity price breaks 

55 QCIECJECB Cost-benefit waiting line anarysis 

56 NCFAJSAL Met cash-flow analysis for simple investment 

57 PROF1MD Profitability index of a project 

58 CAP1 Cap. Asset Pr. Model analysis of project 

Circle 138 on inquiry card. 



59 WACC Weighted average cost of capital 

60 COMPBAL True rate on loan with compensating bal. required 

61 DISCBAL True rate on discounted loan 

62 MERGAMAL Merger analysis computations 

63 FIMRAT Financial ratios for a firm 

64 MPV Met present value of project 

65 PRIMDLAS Laspeyres price index 

66 PRIMDPA Paasche price index 

67 SEASIMD Constructs seasonal quantity indices for company 

68 TIMETR Time series analysis linear trend 

69 T1MEMOV Time series analysis moving average trend 

70 FUPRIMF Future price estimation with inflation 

71 MA1LPAC Mailing list system 

72 LETWRT Letter writing system-links with MAILPAC 

73 SORT3 Sorts list of names 

74 LABEL 1 Shipping label maker 

75 LABEL2 Mame label maker 

76 BC1SBUD DOME business bookkeeping system 

77 TIMECLCK Computes weeks total hours from timeclock info. 

78 ACCTPAY In memory accounts payable system-storage permitted 

79 I M VOICE Generate invoice on screen and print on printer 

80 IMVEMT2 In memory inventory control system 

8 1 TELDIR Computerized telephone directory 

82 T1MQSAM Time use anarysis 

83 ASSIGM Use of assignment algorithm for optimal job assign. 

84 ACCTREC In memory accounts receivable system-storage ok 

85 TERMSPAY Compares 3 methods of repayment of loans 

86 PAYMET Computes gross pay required for given net 

87 SELLPR Computes selling price for given after tax amount 

88 ARBCOMP Arbitrage computations 

89 DEPRSF Sinking fund depreciation 

90 UPSZOME Finds UPS zones from zip code 

91 EMVELOPE Types envelope including return address 

92 AUTOEXP Automobile expense analysis 

93 IMSFILE Insurance policy file 

94 PAYROLL2 In memory payroll system 

95 DILAMAL Dilution analysis 

96 LOAMAFFD Loan amount a borrower can afford 

97 REMTPRCH Purchase price for rental property 

98 SALELEAS Sale-lea seback analysis 

99 RRCOMVBD Investor's rate of return on convertable bond 

1 00 PORTVAL9 Stock market portfolio storage-valuation program 



D CASSETTE VERSION 
□ DISKETTE VERSION 



$99.95 
$99.95 



NEW 



-- ofto^-f:, 66 

□ TRS SO* MODEL U VERSION $149.95 (Outside **'N£ 

ADD $3.00 FOR SHIPPING IN UPS AREAS (80fi\ Jl*% STAr £) 

ADD $4.00 FOR C.O.D. OR NON-UPS AREAS * W / ^3|*Pp-f 

ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO ^° ' O 



•CQMPUTRQNICS" 



rV\ATVOVlATClAL APf^JCATCTJS S£<=»\/K7-£ '" 



50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 



HOUR 
OA ORDER 
** L \NE 





425 -l535 



will have the common expense 
categories of food, shelter, transpor- 
tation, and clothing. The program 
listing shows possible categories, but 
I'm sure everyone will want to 
modify it to reflect specific needs. 

If you want to change specific 
category titles, modify the assign- 
ment statements in the procedure "in- 
itialize" (see listing 1). The program is 
set up for a total of 50 categories. To 
change the total number of cate- 
gories, modify the assignment state- 
ment in the constant declaration 

statement that sets "max codes" to 

50. The first ten category codes are 
set up for items that will add to the 



balance; the remaining codes are re- 
served for items that will reduce it. If 
you want more codes for income 
categories, change the constant 

declaration that sets "max add 

code" to 10. The item category is ac- 
cessed and stored by number, which 
speeds item entry and minimizes 
storage space requirements. If you 
need instructions, the program will 
list the item categories and their 
descriptions. 

One important aspect of selecting 
item categories is deciding how spe- 
cific to make the categories. For ex- 
ample, consider automobile expenses. 
Your first thought might be to lump 



all auto-related expenses together. 
Another method would be to classify 
auto expenses in more specific cate- 
gories: insurance, repairs, monthly 
payments, etc. By using the second 
method, it's easier to do other types 
of analysis. For instance, if you 
wanted to know how much you were 
spending on insurance policies, you 
could group auto with health, life, 
and other types of insurance. A good 
way to determine the exact nature of 
your expense categories is to review 
the checks you've written in the last 
year or two. 

The specific data file name 
"A:tom81" is set in the constant 

Text continued on page 304 



Listing 1: The source listing for Pascal NOW written in Pascal/MT + , version 5.2. 



PROGRAM checks; 

{ Pascal/MT+ Version } 

CONST max_items = 300; 
max_codes = 50; 
max_add_code = 10; 
disk_file = 'AitomSl'; 



TYPE 



item_data = RECORD 

item__number : INTEGER; 
month : INTEGER; 
day : INTEGER; 
year : INTEGER; 
amount : REAL; 
description : STRING[30] ; 
code : INTEGER; 
END; 



VAR command : CHAR; 

code_description : ARRAY [1 . .max_codes] OF STRING [15]; 

items : ARRAY [1 . .max_items] OF item_data; 

item__last : 1 - .max_items; 

data_file : FILE of item_data; 

lines_printed : 0..80; 

code_amount : ARRAY [1. ,max_codes] OF REAL; 

entry_year : INTEGER; 

swaped : BOOLEAN; 

answer : CHAR; 

result : INTEGER; > 



Listing 1 continued on page 294 
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Tired Of Y our 

GENERAL LEDGER? 



VERSA 
LEDGER 



Wp|| mmi 



},WwM 



• THE ULTIMATE PERSONAL CHECK REGISTER 

• A PROFESSIONAL ACCOUNTING SYSTEM 

• A PERSONAL FINANCIAL MANAGER 

• A SMALL BUSINESS ACCOUNTING SYSTEM 

• A COMPLETE GENERAL LEDGER 

me mm mmmm 



now it wccrs .... 

VERSALEDGER is a complete accounting system that grows as you or your business grows. To 
start, your VERSALEDGER acts as a simple method of keeping track of your checkbook. Just 
enter your check number, date and to whom the check is made out to. As you or your business 
grows, you may add more details to your transactions .... account number, detailed account 
explanations, etc. 



VERSALEDGER 



VERSALEDGER can give you an instant cash 
balance at anytime. (IF YOU WANT IT TO) 

VERSALEDGER can be used as a small per- 
sonal checkbook register. (IF YOU WANT IT 
TO) 

VERSALEDGER can be used to run your 
million dollar corporation. (IF YOU WANT IT 
TO) 

VERSALEDGER prints checks. (IF YOU WANT 
IT TO) 

VERSALEDGER stores all check information 
forever. (IF YOU WANT IT TO) 

VERSALEDGER can handle more than one 
checkbook. (IF YOU WANT IT TO) 

VERSALEDGER can be used to replace a 
general ledger. (IF YOU WANT IT TO) 

VERSALEDGER HAS AN ALMOST UNLIMITED CAPACITY 

(300 checks per month on single density 5Va" disk drives such as the TRS-80 Model-i) 

(500 checks per month on the Apple II) 

(2400 checks per month on the TRS-80 Model 111) 

(6000 checks per month on the TRS-80 Model II) 

(3000 checks per month on single density 8" CP/M) 

VERSALEDGER will soon have an add-on payroll package. (IF YOU NEED IT) 

— CAN BE USED WITH 1 or MORE DISK DRIVES - 




INTRODUCTORY PRICE 

$ 99. 95 



VERSALEDGER HAS REEN CREATED 
WITH THE FIRST TIME COMPUTER USER IN MIND 



•CQMRJTRQNICS- 



M»T>«^«TWi Af*^X--ATCf\fc se «*•«'■ 



SO N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

• ADD $3.00 FOR SHIPPING IN UPS AREAS 

• ADO $4.00 FOR C.O.D. OR NON-UPS AREAS 

• ADD $5.00 TO CANADA AND MEXICO 

• ADD PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO 




HOUR 
24 ORDER 
LINE 

(914) 425-1535 




NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 



*** ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE *** 



Circle 139 on inquiry card. 



Circle 286 on inquiry card. 



INTEGRATED 
BUSSING 



EEE-488 
BUS 




o 



P&T-488 
INTERFACE 



. BUS ,- 



Inexpensive S-100 computers 
can now communicate with the 
IEEE-488 instrumentation bus. 
The P&T-488 meets the IEEE- 
488 1 980 standard for control- 
ler, listener, & talker. 
Interface software allows sim- 
ple communication with the 488 
bus from Basic, Pascal and other 
high level languages. Interface 
software is available for CP/M®, 
North Star, or Cromemco. 
Special features include an 
interactive busmonitor program 
and a functional self-test 
program. 

Price for (1 ) P&T-488 with software, 
assembled and tested: $450 (domes- 
tic price) FOB Goleta, CA. 

)JC*U 

PICKLES & TROUT 

P.O. BOX 1206, GOLETA, CA 93116 
(805) 685-4641 

*CP/M is a registered trademark of Digital Research 



Listing 1 continued: 

PROCEDURE init 
{ set initial 
VAR count : 0. 
BEGIN 

item_last 
FOR count 

code_des 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code__descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code__descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code_descr 
code__descr 
END; 



ialize; 
values } 
.max_items; 



= 1; 

= 1 TO ma 
cr iption[c 



x 
ou 



iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iotion 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 
iption 



[1] 
[2] 
[3] 

[11] 
[12] 
[13] 
[14] 
[15] 
[16] 
[17] 
[18] 
[19] 
[20] 
[21] 
[22] 
[23] 
[24] 
[25] 
[26] 
[27] 
[28] 
[291 
[30] 
[31] 
[32] 
[33] 
[34] 
[35] 
[36] 
[37] 
[38] 
[50] 



codes DO 

nt] := ' 

= 'Balance forward 

= 'Deposit 

= 'NOW interest 

= 'House payment 

= 'Car payment 

= 'Gas & Electric 

= 'Gasoline 

= 'Credit cards 

= 'Auto insurance 

= 'Entertainment 

= 'Telephone 

= 'Auto maint. 

= 'Subscriptions 

= 'Clothing 

= 'Computer parts 

= 'Travel 

= 'Contributions 

= 'Misc. auto 

= 'Investments 

= 'Education 

= 'Water & sewer 

= 'Taxes 

= 'Books 

= 'Food 

= 'Drugs 

= 'Medical service 

= 'Tyme withdrawl 

= 'Misc. insurance 

= 'Dental 

= 'Professional 

= 'Sewing/knitting 

= 'Misc. expenses 



PROCEDURE newpage; 

{ print form-feed and 2 blank lines } 

BEGIN 

WRITELN (CHR( 12) ) ; 

WRITELN; 

WRITELN; 

lines_printed := ; 
END; 

PROCEDURE instructions; 

{ print description of program operation } 

VAR answer : CHAR; 

count : INTEGER; 
BEGIN 

newpage; 

WRITELN (' Checkbook program - T.E. Doyle '); 

WRITELN(' Version 1.23 '); 

WRITELN; 

WRITE (' Want instructions ? '); 

Listing 1 continued on page 296 
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EPSON 

PRINTERS & ACCESSORIES 

Common Features of the MX80, MX80FT & MX100 Printers 



BO characters per second 
Replaceable print head by user 
User programable from BASIC 
Bi-directional logic seeking printhead 
96 ASCII characters 
Programable tabs (vert./horz.) 
Cartridge ribbons 
Self-test mode 



Tractor/ pin feed paper flow 
Extreme reliability 

12 type fonts under software control 
9x9 & 9x18 matrix 
Programable form feeds 
Compressed/expanded letters 
Parallel interface standard 
Double strike & emphasized modes 



MX80 ...The Printer that started it all. All of the above featuresplus extreme ease of use. 
Complete TRS80 block graphics set as well as user selectable international symbols. Gives 
correspondence quality printing in several user selectable modes Dip switch pins may be 
set for dedicated applications. Complete forms programability from BASIC software. 

MX80FT All the features of the MX80 but with FRICTION feed as well for the use of 
single sheets of paper or roll paper. An exceptional buy for the user needing the single sheet 
capability In the compressed mode 132 characters can be printed across the width of a page 
which means it can be used for any printouts that normally need a 15 inch wide printer. 

MX 100 An exceptional printer with a extra quiet printhead and extra heavy duty 
construction for the intense use of a business environment. Does not have the TRS80 graphic 
blocks but comes standard with Bit-Image graphics which allow the user control of 
individual dots for designing specialized graphs, symbols, etc. A best buy for business use 

MX70 For the budget minded a excellent entry level printer. It has most all of the 
features mentioned above including Bit-Image graphics in place of the TRSBO graphic blocks 
set. The Printer is unidirectional only. Expandable text can be printed but not compressed. 
Only single density printings is supported on the MX70. An inexpensive heavy duty printer. 

$CALL for BEST prices on Epson Printers 
All Printers & accessories in STOCK now!!! 

If you buy your EPSON somewhere else you'll probably pay too much! 
EPSON ACCESSORIES, INTERFACES & CABLES 

GRAFTRAX 80 option (bit-image A italics). $79 

CABLE Model I interfaces Model III $35* • — _ _ _ 

* $25 it purchased with printer £^ ^^^ m £ ■ 

CABLE & INTERFACE to Model I Keyboard. .$85 1L M ^ M\ 1 f 

APPLE interface & cable $89 jl% ■ _ MJk I ■ 

PET IEEE interface & cable (Pet) $79 %1M ^^f ^^M ^VB ■■■ 

SERIAL RS232 unbuffered int.card $65 ^T ^^ 

SERIAL RS232 2k buffered int.card $149 

Epson to Color Computer card/cable $59 800-433-5184 

All RIBBONS and CARTRIDGES in Stock OWW ^ U,J ** ™ 



TEXAS COMPUTER SYSTEMS 

Offers Lowest Prices on 




Model II 64K 




The best buy for small business needs 
and yet completely expandable as 
your business grows. Easy to use for 
the beginning operator. We have in 
STOCK all accessories and disk 
expansions as well as printers and 
software IMPORTANT: We also 
have CP/M for the Model II plus a 
large amount of support software. All 
of these items at our fabulous 
DISCOUNT prices. We ship from DFW 
by air and fully insured for FAST safe 
delivery. 



HARD DISK SUPPORT FOR THE MODEL II... NOW! 

5, 10 or 20 Megabytes (up to 80 Megabytes) for the Model II. Full CP/M support. Also full 
support for TRSDOS and all TRSDOS software. Multiple computers (multi-user) can be con- 
nected to these hard disk systems and can share and access common data bases under both 
CP/M and TRSDOS. The same common data base can even be accessed simultaneously by 
several users We use top of the line CORVUS Hard Disk Drives which have a proven track 
record and have outsold all of their competitors combined in the microcomputer market. 
Model I and III are also supported by these Hard Disk Systems. (Call for our LOW prices 



Radio Shack LINE PRINTERS 

Daisy Wheel II $1695 

Line Printer V $1580 



Line Printer VI $988 

Line Printer VII $325 

Line Printer VIII $699 



COLOR COMPUTERS 

Orginal mfg. warranty on these items: TCS 180 day Limited warranty on TCS items: 

4K Level 1 $308 16K Level 1 $369 

16K Level 1 $439 16K Extended Basic $439 

16K Extended Basic $459 32K Extended Basic... $499 

32K Extended Basic $569 32K Upgrade Kit (TCS) $79 

Color Disk 0... $499 Disk 1... $349 EPSON/COLOR lnt.& cable $59 



TRS80 MODEL III COMPUTER SYSTEMS 

The following with Radio Shack Warranty: Thefo!jow|ng withqualityTCSfnemofy& our 
Model In 16k 5>oV3 own 180 day limited warranty: 

Model III 32k $979 Model III 32K .$909 

Model III 48k $1089 Model III 48K $969 

Model III 48k 2 Drives RS232.$2069 



CUSTOM SOFTWARE FROM TCS 

Completely Integrated BINARY SEARCH TREE programs now available. This series of 
programs fully implements the B-TREE structures including INSERTION. DELETION, EDITING 
& TRAVERSAL. No more sorting or long data file searches and yet files can be larger than 
memory. Duplicate keys are fully supported Files can be retrieved in sorted order via B- 
TREE Traversal. Each of the programs come with fully commented source code so that you 
can use the modules in your own programming. A Screen oriented Input routine is also 
included in each module. The following B-TREE programs are now available and each 
inciudes all of the mentioned modules and full documentation: 

B-TREE Library (organize your noma library kayad by author) $39.95 

B-TREE Video (organize your video caaeette library, prints label*, etc)..... $39.95 

B-TREE Mailing List (keyed by name or zlp.label printlng.etc).... $49.95 



EPSON PACK A Utility Soft- 
ware package for MX80 & 80FT. 

MX807CMD will send all printer commands 
from DOS. BIGLETT/BAS prints large Graphic 
Letters EPSON/SUB merges with BASIC pro- 
grams allowing 2 letter mneumonic 
commands to be sent to printer. JKL Patchs 
allow JKL in NEWDOS80 1 0& NEWDOS2.1 to 
send graphics properly DEMO/BAS tutorial 

Firogram of use of printer. LABEL/BAS custom 
abel making program with graphics. DEF- 
STATEVSUB allows one word BASIC com- 
mands for centered titles, titles with borders, 
etc. A great program package for EPSON fans. 
SPECIAL DEAL: $24.95 with printer $34 95 
seperately. Specify Model 1 or HI. disk only 



EPSON PACK 2 - GRAFTRAX 

version for MX80, 80FT & MX100. This 
package includes updated_ versions 



modules in original Epson Pack. A screen 
oriented BIT IMAGE GRAPHICS generator uni- 
ty is provided. Create your special 
characters, symbols, etc. directly on your 
monitor and then send to printer. Printout in- 
cludes code to generate graphics and will 
save needed code as BASIC program line to 
disk. Then MERGE these into your BASIC pro 
gram. Also demo programs showing use of 
Bit-Image graphics. Full documentation. 
INTRO SPECIAL: $24.95 with printer or 
GRAFTRAX. $34.95 separately. $7.50 for 
update of old Epson Pack 



MODEL III DISK EXPANSION KITS 

We use the highest quality fiberglass Our DISK DRIVES are made by Tandon the 

CONTROLLER BOARDS with double sided same company that makes the drives used by 

glass epoxy board and goldplated contacts in Radio Shack. These drives are 40 track, 

our TCS systems The finest switching double density. 5 millisecond steppina rate 

POWER SUPPLY available is also provided and are fully burned in for 48 hours These 

The aluminum MOUNTING HARDWARE drives have the same specifications as the 

has slotted holes for easy installation of the drives used by Radio Shack. No soldering or 

drives and includes all the power and data modifications to existing circuitry is 

cables necessary to install the controller, necessary The following kits are available: 
drives and power supply 

KIT 1 Controller, Power Supply & Mounting Hardware $379 

KIT 2 Controller, Power Supply, Hardware & 1 Dl»k Drive $595 

KIT 3 Controller, Power Supply, Hardware & 2 Disk Drives $419 

KIT 4 One Tandon Disk Drive (bare drive only)..... $219 

KIT 5 16K of High Quality TCS Memory chips $49.95 

KIT 6 32k of High Quality TCS Memory chips $79.95 

MODEL III 48K 2 DISK DRIVES KIT.. ..$1753 

Yes, you read it right. A complete 48k 2 Disk Drive Model III computer system for just 
$1753. Here's what you get: one TRS80 Model III 16k Computer in factory carton, one 
CONTROLLER, POWER SUPPLY & HARDWARE kit (kit 1), two Tandon Disk Drives 
and 32K of TCS Memory. You also receive several important extras that make this a 
complete super kit. These extras include a complete illustrated instruction and trouble 
shooting manual, a TRSDOS 1 .3 operating system and manual and a special diagnostic 
Diskette for testing the unit after you have put it together. The only tool necessary — a 
screwdriver. EVERYTHING is included in this kit and the price is right. ..$1753 



ZAP3 - Direct read /write access to any TRSDOS 1.2 or 1.3 sector. Disable Passwords & 
access levels. Self prompting Modify any sector in HEX or ASCII. Includes many patches to 
TRSDOS 1.2 & 1.3. Also COPflT to allow backups of SCRIPSIT, V1SICALC, etc. Just . $24.95 
SDIR - Super directory manipulation for TRSDOS 1.2 or 1.3. Alpha 4 column directory & 
free space. Display a range of programs by extension. Change name and date Generate 
report of location of any program on diskette. Just... .$14.95 
SPECIAL DEAL: Buy ZAP3 & SDIR together for .... $29.95 



MODEL III 48k 2 DISK DRIVES ... $1895 

Above KIT fully assembled, with 48 hour burn-in test & 180 day TCS Limited Warranty!! 
DEALER INQUIRIES ARE INVITED ON THE ABOVE TCS KITS 



CASIO ELECTRONIC ORGANS have arrived!!! 

The fantasic CASIO Electronic Orqans are here in force. Fully equal to any $2000 traditional 
Organ with dozens of exciting NEW features not seen on other musical instruments: 

CASITONE CT— 403 (25 Instruments, 16 rythms.chord memory, etc.) $519 

CASITONE CT 701 (programable, barcode reader,51 keys.etc.etc.) $835 



For fast, efficient service, HGart Of we can air freight from Dallas 

TEXAS COMPUTER SYSTEMS 

P.O. Box 1327 Arlington, Texas 76004-1327 

Toll Free Number 800 433-5184 
Texas Residents 817 274-5625 



# 



Payment: Money order, cashiers or certified 
check. Prices above reflect 3% cash Discount 
Call for Visa/MC card prices. 



Prices subject to change at any time 
No Tax out-of-state. Texans add 5%. 
Many items shipped FREE. Call for quote. 



Circle 357 on inquiry card. 
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Listing 1 continued: 






READ (answer) ; 






WRITELN ; 






IF (answer = 'Y') OR (answer = 'y f ) THEN 






BEGIN 






newpage; 






WRITELNC — Commands — '); 






WRITELN; 






WRITELNC A - Add an item'); 






WRITELNC R - Remove an item 1 ); 






WRITELNC P - Print all items'); 






WRITELNC B - Print balance'); 






WRITELNC S - Sort by date'); 






WRITELNC D - Dump to disk ' ) ; 






WRITELNC L - Load from disk 1 ); 






WRITELN ( ' Q - Quit 1 ) ; 






WRITELN; 






WRITELN; 






WRITELN( 'Code Description 1 ) ; 






FOR count := 1 TO 27 DO 






WRITE ( '-') ; 






WRITELN; 






FOR count := 1 TO 5 DO 






IF code_description[count] <> ' 


1 THEN 




WRITELN (count: 3, ' ' ,code_ 


.description [count] ) ; 




END; 






END; 






PROCEDURE heading; 






{ print heading for new page of item printout 


} 




VAR count : 0..7 9; 






BEGIN 






WRITE C Item Date Amount 


Description ! ) ; 




WRITE ( ' Code 1 ) ; 






WRITELN; 






FOR COUNT := 1 TO 7 9 DO WRITE C- 1 ); 






VTOITELN; 






END; 






PROCEDURE item_print( count : INTEGER); 






{ print data on one item } 






BEGIN 






WITH items [count] DO 






BEGIN 






WRITE (item_number :5) ; 






WRITE (month: 5 f '/') ; 






IF day < 10 THEN 






V7RITE( '0 ' ,day :1) 






ELSE 






VJRITE(day:2) ; 






WRITE ( '/' ^year:2) ; 






WRITE (amount: 11: 2) ; 






WRITE ( ■ " ^description) ; 






WRITE ( ■ f ,code__descr iption [code] ) ; 






END; 






END? 






PROCEDURE print_all; 






{ print data for all items in file } 






VAR count : INTEGER; 






BEGIN 






newpage; 


Listing 1 continued on 


page 298 
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UPMANSHIP. 




We opened our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 

Our success on both counts is the 
result of hard work, a positive busi- 
ness attitude and a recognition that 
you, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor, 

We're 1-up for three 
good reasons: 

1. We always offer a wide selection 
of the latest and best microcom- 
puter software packagesavailable 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they'd sell?) 

3. We don't play The BackOrder 
Game. (If we can't ship your order 
within 48 hours we'll let you know, 
instead of hanging you out to dry.) 

If there's anything else we can do 
for you, just let us know. Because 
we're 1-up and we intend to stay 
that way. 

Software Distributors, 9929 
Jefferson Blvd., Culver City, 
CA 90230. Telex 4990032 BVHL, 
ATT: SOFT 

For our dealer info packa ge. 
call (213) 668-0238 toda y. 

SOFTWARE 
DISTRIBUTORS 

We won't leave you holding the bag. 



Circle 329 on inquiry card. 
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Listing 1 continued: 

heading; 

FOR count := 1 TO itenL.last-1 DO 
BEGIN 

IF lines_printed = 55 THEN 
BEGIN 
newpage; 
heading; 
END; 
item_print (count) ; 
WRITELN; 
END; 
WRITELN; 
END; 



PROCEDURE balance; 

{ Print totals by categories and net balance } 

VAR item : 1 . .max_items ; 

balance : REAL; 
BEGIN 

FOR item := 1 TO max_codes DO 

code_amount [ item] := 0.00; 
balance := 0.00; 

FOR item := 1 TO item_last-l DO 
WITH items [item] DO 

code_amount [code] := code_amount [code] + amount; 
FOR item := 1 to max_add_code DO 

balance := balance + code_amount [ item] ; 
= max_add_code+l TO rnax_codes DO 
:= balance - code_ amount [ item] ; 



_ i 



14:2) 



FOR item 

balance 
newpage; 

WRITELN (' Category Amount 1 ) 

FOR item := 1 TO 32 DO 

WRITE ( '-') ; 
WRITELN; 
FOR item := 1 to max__codes DO 

IF code_amount[item] <> 0.00 THEN 
WRITELN(code_description[item] , ' 
FOR item := 1 TO 3 2 DO 

WRITE ( '-■) ; 
WRITELN; 

WRITELN ( 'Balance - 1 .balance 

WRITELN; 
END; 



PROCEDURE remove; 

{ remove item from file } 

VAR remove : CHAR; 

found, item : INTEGER; 
item_remove : INTEGER; 
BEGIN 

found :=0; 

WRITELN; 

WRITE (' Remove item number - '); 

READ(item_remove) ; 

FOR item := 1 TO item_last-l DO 

IF items [ item] . item_number = item. 
found := item; 
WRITELN; 

IF found <> THEN 
BEGIN 

heading; 
item_print (found) ; 



, code_amount [ item] :14:2) 



.remove THEN 



Listing 1 continued on page 300 
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Qume DataTrak 
Floppy Disk Drives 

I IH* I Pill £1 I rilK J double-sided double-density drive uses 
state-of-the-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability using SV/rhedia. 

Qume's independent head load yields wear characteristics far superior to 
competitive drives. This superior wear performance produces savings on both 
diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit shaft 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular design means simplified field servicing for 
you and your customers. 

Design Features 

Expanded storage capacity • Two-sided, double-density 

Proven head carriage assembly • Ceramic head with tunnel erase • Dual-head 
flex mounting arrangement • Superior head load dynamics 

Precise lead screw actuator • Fast access time — 12 ms track-to-track • Low 
friction and minimum wear • Low power dissipation 

Additional features • Industry standard 5W media format • ISO standard write 
protect • Door lock out for media protection • Requires DC voltage only • 
Daisy Chain up to 4 drives • Heads load on command independent of loading 
media 

Product Specifications 

Performance Specifications • Capacity: Unformatted: 437.5K or 500K bytes; Qume 
Formatted: 286.7K or 327.7K bytes • Recording Density: 5456 BPI • Track Den- 



TM 



Distributed 
by: 



asait 

computer ■ 
products, inc. 




sity: 48 TPI • Cylinders: 35 or 40 • Tracks: 70 or 80 • Recording 
Method: FM or MFM • Rotational Speed: 300 RPM • Transfer Rate: 
250K bits/second • Latency (avg.): 100 ms • Access Time: Track-to- 
track 12 ms; Settling 15 ms • Head Load Time: 50 ms 



I III IPillil 1 1 «IK O double-sided double-density drive uses 
state-of-the-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability. 

Qume's innovative approach to controlling head load dynamics yields wear 
characteristics far superior to competitive drives. In independent evaluation, 
Data Trak 8 is setting industry standards for tap test performance. This superior 
wear performance produces savings on both diskette usage and drive 
maintenance. 

Improved data reliability, resulting from superior amplitude and bit shift 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular design means simplified field servicing for 
you and your customers. 

Design Features 

Expanded storage capacity • Two-sided, double-density 

Fully IBM compatible • IBM 3740 and System 32 drives • IBM 3600 and 4964 
drives • IBM System 34 drives 

Proven head carriage assembly • Ceramic head with tunnel erase • Dual-head 
flex mounting arrangement • Superior head load dynamics 

Fast precise steel belt drive • Fast access time — 3 ms track-to-track • Low 
friction and minimum wear • Low power dissipation 

Additional features • ISO standard write protect • Programmable door lock • 
Negative DC voltage not required • Daisy Chain up to 4 drives • Side-by-side 
mounting in standard 19" RETMA rack • Compatible with Shugart 
SA850/SA851 




Product Specifications 

Performance Specifications • Capacity: Unformatted: 1.6 Mbytes/disk; 
IBM Format: 1.2 Mbytes/disk • Recording Density: 6816 BPI • Track 
Density: 48 TPI • Cylinders: 77 • Tracks: 154 • Recording Method: 
MFM • Rotational Speed: 360 RPM • Transfer Rate: 500Kbits/sec- 
ond • Latency (avg.): 83 ms • Access Time: Track-to-track 3 ms; 
Settling 15 ms; Average 91 ms • Head Load Time: 35 ms • Disk: 
Diskette 2D or equivalent 



asaii 

computer ■ 
products, inc. 



1 198 E. Willow, Signal Hill, CA 90806 
Call Toll Free (800) 421-7701 



AUTHORIZED DISTRIBUTOR FOR QUME 
CALL FOR PRICE AND DELIVERY 

(213) 595-6431 or (714) 891-2663 In California 



Circle 34 on inquiry card. 
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Listing 1 continued: 




WRITELN; 




WRITELN; 




WRITE ( ' Remove ? ') ; 




READ (remove) ; 




IF (remove = 'Y 1 ) OR (remove = 'y') THEN 




BEGIN 




FOR item := found TO item_last-l DO 




items[item] := items [ item+1 ] ; 




iterrulast := item_last-l; 




END; 




END; 




IF found = THEN 




WRITELN(' Item not in list ' ); 




END; 




PROCEDURE entry; 




{ console entry of check/deposit data } 




VAR ch : CHAR; 




BEGIN 




REPEAT 




WITH items [item„last] DO 




BEGIN 




description := ' ' ; 




WRITELN; 




WRITE (' Item number ? '); 




READLN(item_number) ; 




WRITE ( ■ Month ? ') ; 




READ (month) ; 




WRITE ( ■ Date ? ■) ; 




READ (day) ; 




WRITE ( ■ Amount ? ' ) ; 




READ (amount) ; 




WRITELN ( ' ' ) 1 




WRITE (' Description ? ■); 




READLN(description) ; 




WHILE LENGTH (description) <> 30 DO 




description := CONCAT(description, f '); 




WRITE ( ■ Code ? ') ; 




READ (code) ; 




year := entry_year; 




WRITELN; 




END; 




heading; 




item_print ( item last) ; 




WRITELN; 




WRITELN; 




WRITE ( • Correct ? ' ) ; 




READ(ch) ; 




UNTIL (ch = 'y') OR (ch = 'Y'); 




items [item_last+l] := items [ item_last] ; 




items [ item_last+l] . item__number := 0; 




item_last := itern_last+l ; 




WRITELN; 




END; 




PROCEDURE swap_items (item : integer ; VAR swaped : BOOLEAN); 




{ exchange file data at location with location+1 } 




BEGIN 




items [max_items] := items [ item] ; 




items [item] : = items [ item+1] ; Listing i continued on 


page 302 
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I learned that I could get specific advantages when 
purchasing from A.E.I. 

A.E.I, has valuable knowledge gained from selling 
millions of dollars of computer equipment, and will 
take the time to discuss which equipment is right for 
me. 

Based on its vast experience, A.E.I, sells only reliable 
equipment. 

A.E.I, can test and configure equipment to match my 
system. 

A.E.I. will initalize my software to match my system, 
saving me valuable time. 

A.E.I, stocks repair parts and can answer my 



"I found out why 
V.I.P.'s call A.E.I." 



technical questions, and expedite repairs to my 
equipment when necessary. 

A.E.I, is price competitive even when compared to No- 
Service sales companies. 

I learned that 40% of all A.E.I, sales are to public and 
semi-public institutions, such as the Universities of 
Nebraska, Virginia, Kentucky, California, M.I.T., the 
U.S. Air Force, Princeton; as well as scores of major 
corporations. 

Calling A.E.I, is the smart thing to do. 

*A.E.I. does not wish to imply that any of these fine 
organizations endorse A.E.I. , merely that A.E.I, is proud 
to have them as customers. 



A PARTIAL LIST OF PRODUCTS AVAILABLE AT A.E.I. 




TELEVIOEO COMPUTER 

Lilt Sell 

TS-800 User Station 1795 1450 

TS-801 Computer 3295 2650 

TS-802 ComputfTermlnal 3495 2796 

TS-802H ComputfTermtn. 6995 5596 

TS606 Multi U»er Proc. 7195 5749 




TELEVIDEO TERMINALS 



910 Terminal 
912 Terminal 
920 Terminal 
925 Terminal 
950 Terminal 



List Sell 

699 575 

925 659 

995 725 

995 750 

1195 900 




NEC PRINTERS 



3510-1 30CPS Serial 
7710-1 55CPS Serial 
7720-1 KSR Serial 
5510-1 55CPS Serial 
5520-1 KSR Serial 



List Sell 

2450 2050 

CALL CALL 

CALL CALL 

3055 2495 

3415 2695 




NORTHSTAR HORIZON 
PRODUCTS 



HRZ2Q-64K 
HR2-2O64K-H05 
HRZ 2064KHD18 



9270 6749 



NorthStar is discontinuing many of their 
horizon products. Call for availability 
and price of any product not listed. 



Gl 



NORTHSTAR SOFTWARE 



Northword D/Q 
Mailmanager Did 
Infomaneger D/Q 
General Ledger D/Q 
A/R D/Q 
A/PDrQ 



399 295 

299 235 

499 365 




TEXAS INSTRUMENTS PRINTERS 



TWO BASIC 
TI-810 Full ASCII 
Tl-810 Package 
TWJ20 R/O BASIC 
TI-920 KSR Package 



List 
1645 
1745 



NORTHSTAR ADVANTAGE 
COMPUTER 



ADV-2Q64K 
S10 Board 
P10 Board 
FPB Board 
Graphics Option 



List Sell 

3995 CALL 

175 CALL 

200 CALL 

399 CALL 

299 CALL 



List 

Cat Modem 189 

D-Cat 199 

Auto-Cat 249 

Apple-Cat 389 

DC Hayes Micro-100 379 

DC Hayes Smart Modem 279 



310 
330 



EPSON PRINTERS 

List Sell 
MX-60 645 CALL 

MX-80 FT 745 CALL 

MX-100 995 CALL 

Call for pricing on interlaces and cables 





MORROW DECISION COMPUTER 

List Sell 

Decision 1 BASIC 1725 1350 

Decision 2 CALL CALL 

65 K Static Ram 1000 780 

Switchboard I/O 259 210 
Select drives from Morrow disc systems 
tor desired configuration. 




MORROW DISC SYSTEMS 



Discus 2D 1 Drive 
Discus 2D 2 Drive 
Discus 2 + 21 Drive 
Discus 2 + 22 Drive 
M26 Hard Disc 



List 
1095 
1875 



4495 3395 



CP/M & Microsoft Basic Included 



LINE PRINTERS 



Okidata 82A 
Okidata 83A 
Anadex 9500 
Anadex 9501 




SYSTEMS GROUP 

List Sell 

2600 Computer 5035 3595 

DM-6400 Memory 760 585 

DMB-6400 Memory 995 735 

CPC-281 3 CPU + I/O 460 365 

FDC-2801 Controller 465 370 



•jBaV 

MICROPRO SOFTWARE 

List Sell 

Wordstar 495 330 

Apple Wordstar 375 275 

Spellstar 250 190 

Mailmerge 150 100 

Datastar 350 250 

Suparsort 250 190 



DISC-CABLES 



t 5" 1D 
t 5" 2D 
(8" 1D 
Memorex 8" 2D 
RS-235 5' Cable 
RS-232 10' Cable 



—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM- 
PRICES CHANGE DAILY— CALL OR VISIT FOR CURRENT PRICING 

AUTOMATED EQUIPMENT, INC. (714) 963-1414 

18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 (800) 854-7635 



Circle 39 on inquiry card. 



listing 1 continued: 

items [ item+1] := items [max_items] ; 
swaped := TRUE 
END; 

PROCEDURE date_sort; 

{ sort data file by date } 

VAR finish , item : . .max_items ; 

date__first , date_second : REAL; 
item_first , item_second : INTEGER; 
BEGIN 

finish := item_last-2; 
REPEAT 

swaped := FALSE; 
FOR item := 1 TO finish DO 
BEGIN 

WITH items [item] DO 
BEGIN 

date_first := year * 10000.0 + month * 100.0 + day ; 
item_f irst := item_number ; 
END; 
WITH items [item+1] DO 
BEGIN 

date_second := year * 10000.0 + month * 100.0 + day; 
item_second := item„number; 
END; 
IF date^first > date_second THEN 

swap^iterns (item, swaped) ; 
IF (date_first = date_second) AND (item_first > item_seeond) THEN 
swap_items ( item, swaped) ; 
END; 
IF finish > 2 THEN 
finish := finish -1; 
UNTIL NOT swaped 
END; 

PROCEDURE dump; 

{ write file of item information to disk } 
VAR count : INTEGER; 
BEGIN 

ASSIGN(data__file,disk_f ile) ; 
REWRITE (data_file) ; 
FOR count := 1 TO item_last DO 
BEGIN 

data_file" := items [count] ; 
PUT(data_f ile) ; 
END; 
CLOSE(data_f ile, result) ; 
END; 

PROCEDURE read__disk; 

{ load data from disk to file } 
BEGIN 

WRITELN; 

ASSIGN(data__file,disk_f ile) ; 
RESET(data_f ile) ; 
item_last := 1; 
REPEAT 

items [item_last] := data_file"; 
GET(data_file) ; 
WRITE ( ' . " ) ; 

IF item_last MOD 10 = THEN 
WRITELN; 
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Listing 1 continued: 



item_last := item_last + 1; 
UNTIL items [item_last -1] . item_number 
item_last := item__last -1; 
WRITELN; 

CLOSE(data__file, result) ; 
END; 



= 0; 



PROCEDURE prog_commands; 




{ console entry of program command } 




BEGIN 




WRITELN; 




WRITE ( ■ Command ? ' ) ; 




READ (command) ; 




CASE command OF 




1 A 1 , ■ a 1 : entry ; 




■B' , 'b' : balance; 




'P 1 , 'p' : print_all; 




'R'/r' : remove; 




■S' , ' s' : date_sort; 




'D'/d' : dump; 




, L , f , l l : read_disk; 




ELSE 




IF (command = 'Q') OR (command = 


'q') THEN 


WRITELN ( ■ Leaving Program 1 ) 




ELSE 




WRITELNt 1 Invalid command .... 


.') 


END; 




END; 





{ mainline program } 
BEGIN 

initialize; 

instructions; 

WRITELN; 

WRITE (■ Enter year " 2-digit " for nev/ entries 

READ (entry_year) ; 

WRITELN; 

WRITELN; 

read_disk; 

REPEAT 

pr og_commands ; 

UNTIL (command ■ "q") OR (command = l Q i )| 

WRITELN; 

WRITE ( • Save file ? ') ; 

READ(answer) ; 

IF (answer = 'Y') OR (answer = , y f ) THEN 
dump; 
END. 



— i 



); 



A> 

Text continued from page 292: 

declaration section. Change this 
statement to your specific file name. 
If you're keeping track of several 
NOW accounts, you'll find it more 
convenient to compile separate ver- 
sions of the program for each account 
and maintain each version on a dif- 
ferent disk. The program is set up to 



load the data file automatically when 
the program is run. This poses a 
problem the first time you run it. 
How do you load a file that doesn't 
exist? The best way to handle this 
problem is to first compile a version 
of the program without the 
"read disk" statement in the main- 



line section. Run this version, add 
one item to the file, and do a write to 
disk. Recompile the program with the 

"read disk" statement in the 

mainline section and use that version 
thereafter. This may take a little extra 
effort initially, but it makes the pro- 
gram much more convenient. 
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Go with McGraw-Hill's 

_ . a TAKE ANY 3 BOOKS 
j^g FOR ONLY $l<>o EACH 

when you join the 
COMPUTER PROFESSIONALS' 
BOOK CLUB (values up to *75.00) 




THE PASCAL HANDBOOK. By 

Jacques Tiberghien. 471 pp. A sin- 
gle reference manual that tames 
this unruly language. Every feature 
of Pascal isexplained in a brilliantly 
organized format that covers the 
major Pascal dialects, including 
Jensen and Wirth's original defini- 
tion, with the CDC implementation 
... the proposed ISO Standard . . . 
UCSD Pascal . . . Pascal 1000 
(HP1000) . . . OMSI Pascal-1 ... and 
Pascal/Z. 

582365-9B $27.50 

(Counts as 2 of your 3 books) 

MICROPROCESSOR APPLICATIONS 
MANUAL. By Motorola Semicon- 
ductor Products, Inc. 720 pp., il- 
lus., 8V2 x 11 format. With nuts- 
and-bolts practicality, this manual 
by the Motorola people (who should 
know) gives you detailed applica- 
tions information on micro- 
processors. Assumes no prior 
knowledge on your part about 
MPUs. 

435/278B $42.50 

(Counts as 2 of your 3 books) 




COMPUTER CAPACITY. By Melvin J. 
Strauss. 288 pp., tables and 
charts . The key pu rpose of the book 
is to provide both senior manage- 
ment and DP practitioners with a 
methodology for identifying and 
quantifying issues of capacity and 
demand within the data center 
without becoming entrapped by 
language problems 
582317-9 $24.95 







ENCYCLOPEDIA OF COMPUTER SCIENCE. Edited 
by Anthony Ralston and C. L. Meek. 1,500 pp., 60 
illus., 100 charts, 7 x 10 format. This first and only 
in-depth coverage of the entire field of computer 
science in a single volume is comprehensive and 
completely up to date. 

769/01XA $60.00 

(counts as 3 of your 5 books) 



BUILD YOUR OWN Z80 COMPUTER. 

By Steve Ciarcia. 330 pp., dia- 
grams, softbound. Written for peo- 
ple who don't nee6 an introductory 
electronics handbook. Its admira- 
bly achieved objective is to present 
a practical, step-by-step analysis 
of digital computer architecture 
and the construction details for a 
complete and functional micro- 
computer. 
109/621 $12.75 

DATA STRUCTURES USING PAS- 
CAL. By Aaron M. Tenenbaum and 
Moshe J. Augenstein. 544 pp., il- 
lus. With its emphasis on struc- 
tured design and programming 
techniques, this definitive work 
takes you on a trailblazing journey 
through Pascal. Separate chapters 
are devoted to the stack, recursion, 
queues and lists, Pascal list pro- 
cessing, trees, graphs and their 
applications. 
582230-X $23.95 

HOW TO BUILD YOUR OWN WORK- 
ING MICROCOMPUTER. By Charles 
K. Adams. 308 pp., 214 illus. and 
tables. Everything you need to know 
to build your own microcomputer 
with a handful of chips! The author 
takes you through the hardware . . . 
assembly and running of the sys- 
tem . . . and details the instruction 
set and mechanics of program- 
ming. 
582267-9 $14.50 

APPLE PASCAL: A Hands-On-Ap- 

proach. By Arthur luehrmann & 
Herbert Peck ham. 426 pp., spiral- 
bound. Finally, a how-to-use- 
PASCAL book for Apple computer 
users that makes a complex lan- 
guage as easy as (forgive us!) 
applesauce. Takes you from "total 
ignorance" all the way up to very 
impressive competence in the use 
of that rather complex language, 
PASCAL. 
491/712 $10.95 



MICROPROCESSORS/MICROCOM- 
PUTERS/SYSTEM DESIGN. By 

Texas Instruments Learning Center 
and the Engineering Staff of Texas 
Instruments, Inc. 634 pp., illus., 
outsized 7 l A x 10V* format. The 
book takes you through the devel- 
opment of memory-to-memory ar- 
chitecture, shows you the compo- 
nents, and details programming 
methods and techniques. 
637/58X $24.50 

MINICOMPUTER SYSTEMS: Or- 
ganization, Programming, and 
Applications. By Richard H. Eck- 
house, Jr. and L. Robert Morris. 
2nd Ed., 491 pp., illus. Updated, 
revised, and expanded, this is a 
book for every systems program- 
mer, systems designer, computer 
scientist, and application special- 
ist who wants to know more 
about microcomputer hardware, 
software, and design. 
787/026 $21.95 

AUTOMATIC DATA PROCESSING 
HANDBOOK. Edited by The Diebold 
Group. 976 pp., 269 illus. Written 
by a staff of internationally recog- 
nized authorities on ADP, this com- 
prehensive handbook explains sys- 
tems, programming and the lan- 
guages, communications pro- 
cesses, and the design and instal- 
lation of today's computers. 
168/0758 $49.95 

(Counts as 2 of your 3 books) 

SOFTWARE DEBUGGING FOR MI- 
CROCOMPUTERS. By Robert C. 
Bruce. 351 pp., illus. Takes you 
through the fundamental methods 
for finding errors, glitches, and 
faults in programs . . . goes on to 
techniques for tracking down and 
exterminating program bugs . . . 
then combines these techniques 
into a complete debugging plan. 
582075-7 $18.95 



EXPERIENCE! 






%*»»■ 



Design 



THE DEVIL'S DP DICTIONARY. By 

Stan Kelley-Bootle. 160 pp., 
softbound. This devilishly clever lit- 
tle book is guaranteed to fill anyone 
who has ever slaved over a hot ter- 
minal with savage delight. Some 
500 computer words and terms are 
misdefined, from abacus to your pro- 
gram. 

340/226 $7,50 

MICROCOMPUTER INTERFACING. 

By Bruce Artwick. 352 pp., 117 il- 
lus. In this up-to-date, complete 
design guide you'll find the de- 
tailed descriptions and explana- 
tions necessary to enable you to 
select, build, and interface micro- 
computer systems to virtually all 
applications. Advanced interface 
devices and methods are thor- 
oughly examined and illustrated. 
789/436 $24.95 

PERSONAL COMPUTING: Hard- 

ware and Software Basics. Elec- 
tronics Book Series. 224 pp., 175 
illus., 8V2 x 11 format. Gives you 
comprehensive guidance to the 
present state of the art in personal 
computers — an overall survey of 
the technology and methods avail- 
able to perform various tasks, facts 
about the work others are doing— 
and just how they are doing it. 
191/514 $24.50 







PROGRAMMING AND INTERFAC- 
ING THE 6502-with Experi- 
ments. By Marvin L. De Jong. 414 
pp., heavily illus., softbound. This 
guide not only teaches you all you 
must know about programming and 
interfacing the 6502, but it also 
carries you to a high level of under- 
standing and proficiency quickly 
and painlessly. 
582080-3 $15.95 

180 USERS MANUAL. By Joseph 
Carr. 326 pp., with diagrams, 
charts and tables. Takes you 
through every opportunity the ZAP 
can offer. It covers Z80 pin defini- 
tions, CPU control signals, support 
ships, interfacing peripherals, and 
much more. It also includes a 177- 
page Z80 instruction set so you can 
study the instructions on a one- 
by-one basis. 
582336-5 $13.95 

ELECTRONIC GAMES: Design, 

programming, and Trou- 
bleshooting. By W. H. 

Buchsbaum and R. Mauro. 335 
pp., 338 illus. Information you 
need to design, program, and trou- 
bleshoot electronic games is right 
here in this widely popular hands- 
on guide. 

087/210B $26.95 

(Counts as 2 of your 3 books) 



Why YOU should join now! 

• BEST BOOKS IN YOUR FIELD -Books are selected from a 
wide range of publishers by expert editors and consultants to 
give you continuing access to the latest books in your field. 

• BIG SAVINGS — Build your library and save money too! We 
guarantee savings of at least 15% off publishers' list prices on 
every book. Usually 20%, 25%, or even higher! 



• BONUS BOOKS — You will immediately begin to par- 
ticipate in our Bonus Book Plan that allows you savings 
between 70 — 80% off the publisher's price of many 
books. 



• CONVENIENCE— 14 times a year you receive the Club Bul- 
letin FREE, fully describing the Main Selection and alternate 
selections, together with a dated reply card. If you want the 
Main Selection, you simply do nothing — it will be shipped 
automatically. If you want an alternate selection — or no book at 
all —you simply indicate it on the regular reply card and return 
it by the date specified. You will have at least 10 days to decide. 
If because of late mail delivery of the Bulletin you should 
receive a book you do not want, just return it at the Club's 
expense. 

As a Club member, you agree only to the purchase of four 
more books over a two-year period. 



PROGRAMMING LANGUAGES. By 

Allen B. Tucker, Jr. 439 pp., illus. 
Gives you not only the principles of 
design but the applications of six 
major programming languages. 
Shows you their strengths and 
weaknesses in solving various rep- 
resentative "benchmark" prob- 
lems. 

654/158B $28.50 

(Counts as 2 of your 3 books) 

BIT-SLICE MICROPROCESSOR DE- 
SIGN. By John Mick and Jim Brick. 
398 pp. All in one place— the cru- 
cial information you've been need- 
ing about the 2900 family of bit- 
slice microprocessor components. 
This remarkable "first" designs 
right before your eyes not just one 
but two complete 16-bit machines! 
417/814 $24.00 



Be sure to 
consider these 
important 
titles as well! 



6502 SOFTWARE DESIGN. By L J. 

Scanlon 

582138-9 $10.50 

THE GIANT HANDBOOK OF COM- 
PUTER PROJECTS. By the Editors of 
73 Magazine 
582012-9 $15.95 

SYNTAX OF PROGRAMMING LAN- 
GUAGES: Theory and Practice. By 

R. C. Backhouse 

582064-16 $25.95 

(Counts as 2 of your 3 books) 

STRUCTURED PROGRAMMING: 

Theory and Practice. By R.c. 

Linger, H.D. Mills, & B.I. Witt 
788/537 $20.95 

THE BYTE BOOK OF PASCAL. Ed ited 
by B. W. Liffick 

789/673B $25.00 

(Counts as 2 of your 3 books) 

COMPILER DESIGN AND CON- 
STRUCTION. By A. Pyster 
582026-9 $24.50 

THE Z-80 MICROCOMPUTER 
HANDBOOK. By W. Barden, Jr. 
784/914 $8.95 

COMPUTER PERIPHERALS FOR 
MINICOMPUTERS, MICROPRO- 
CESORS AND PERSONAL COMPUT- 
ERS. By L.C. Hohenstein 
294/518 $19.50 

16-BIT MICROPROCESSOR AR- 
CHITECTURE. By T. Dollhoff 
582003-X $24.95 

PRINCIPLES OF INTERACTIVE 
COMPUTER GRAPHICS. By W. M. 

Newman & R, Sproull 

463/387B $28.95 

(Counts as 2 of your 3 books) 



* If you join now for a trial period and agree to purchase 
four more books— at handsome discounts— over the next 
two years. (Publishers' prices shown) 



MAIL THIS COUPON TODAY 



McGraw-Hill Book Clubs 
Computer Professionals* Book Club 
P.O. Box 582, Hightstown, New Jersey 08520 

Please enroll me as a member and send me either the ENCYCLOPE- 
DIA OF COMPUTER SCIENCE, billing me only $3.00, or any three 
other books, billing me only $1.00 each, plus local tax, postage, and 
handling. If not satisfied, I may return the books within 10 days and 
my membership will be canceled. I agree to purchase a minimum of 
four additional Dooks during the next two years as outlined under the 
Club plan described in this ad. Membership in the Club is cancelable 
by me any time after the four-book purchase requirement has been 
fulfilled. 

Check here if you want ENCYCLOPEDIA OF COMPUTER 
SCIENCE (769/01X), 

Check here if you prefer three other volumes, and indicate 
below by number the books you want. 
A few expensive books (noted in the description) count as 
more than one choice. 



! □ 



Name . 



Address/Apt.. 



I 
I 

| City/State/Zip - 

I 

I 

I 



Corporate Affiliation - 

This order subject to acceptance by McGraw-Hill. All prices subject 
to change without notice. Offer good only to new members A postage 
and handling charge is added to all shipments. 



! Orders from outside the U.S. cannot be accepted. 

I 



Managing Data 

An interesting aspect of data 
management programs is that, in 
most cases, a number of specific 
descriptors may refer to the same 
item. In the Pascal NOW program, 
five descriptors refer to each item. 
Four are numerical, and the fifth, 
''description/' is a string of charac- 
ters. 

Consider these descriptors as hav- 



ing two identities. The first consists of 
belonging to a group of similar 
descriptors (e.g., an item number be- 
longing to the group of all item num- 
bers). Most languages have the capa- 
bility for this type of grouping 
through the use of arrays. Member- 
ship in a group of descriptors refer- 
ring to a specific item, such as a 
check, forms the second identity. 
BASIC and many other languages do 



MoreModem. 
LessModa. 




Our new LEX-11 was designed for 
the professional. Yet its economical 
$175 price tag makes it affordable 
for small businesses and personal 
use, as well. 

The LEX-1 1 can be operated 
with a home or office terminal to 
communicate with a computer or to 
communicate between computers. 
And it works in geographic areas 
where other modems fall short. 

It has a receive sensitivity of 
—47 dBM (compared to our 
competitor's —45 dBM). It has 
a transmit filter which greatly 
enhances its performance. It 
weighs only 24 ounces. And its 
battery power option enables 
you to use it anywhere. 

If you're looking for a versatile, 
high-performance acoustical 
modem, look into the LEX-11. 



LEX-11 

Acoustically Coupled 
Modem 



For information, mail this coupon 
or call us toll-free at 800-327-8913. 
In Florida, call (305) 792-4400. 

I " 1 

I want to know more about the LEX- 1 1 . 
Please contact me with details. 

Name 

Title 



Company 
Street _ 



City 

State/Zip 



L. 



LEXICON 

Corporation of Miami 

1541 N.W. 65th Avenue 

Ft. Lauderdale, FL 33313 



B2/82 



_l 



not have ways to indicate this type of 
grouping. 

In BASIC, you can indicate a gen- 
eral relationship of this sort by con- 
sidering that array members with like 
index numbers refer to the same item. 
To illustrate, assume that the first ele- 
ment in the item-number array and 
that in the date array refer to the 
same check. This sort of grouping is 
an illusion. One realizes this when 
swapping items during a sorting. You 
cannot simply include a line in a 
BASIC program that will swap all the 
descriptors referring to one item with 
all the descriptors referring to an- 
other. 

One way of circumventing this 
problem is to group all the descriptors 
into a long string, then pick out cer- 
tain fields within the string to obtain 
the specific descriptor information. 
This enables the program to reference 
all descriptors that relate to a specific 
item. Unfortunately, the item descrip- 
tors lose their identity as being 
members of the similar descriptors' 
group. BASIC programs using this 
technique become cluttered with 
MID$ statements. 

Enter Pascal 

Pascal has the RECORD data type 
to handle this problem. The easiest 
way to visualize the RECORD data 
type is to consider how most BASIC 
programs store descriptor informa- 
tion on disk. Descriptor information 
for a specific item is stored in a com- 
mon record in the disk file. The com- 
monality is lost when the data is read 
from the disk and the specific descrip- 
tor information is sent to the array. In 
Pascal, it is possible to maintain the 
relationship between descriptors 
through the use of a RECORD data 
type. 

The Pascal NOW program defines 
"item data" as a RECORD that con- 
sists of seven descriptors referring to 
a common item. There are actually 
seven descriptors, rather than the five 
mentioned earlier, because the date is 
broken down into month, day, and 
year. We then define a variable 

"items" as an array of "item data". 

Notice that "items" is not simply 
seven arrays but is an array of 

Text continued on page 318 
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Circle 177 on inquiry card. 



^ 256KB IBM PERSONAL 
^8? COMPUTER MEMORY! 




SINGLE BOARD 256KB IBM PERSONAL 
COMPUTER MEMORY 

Designed Specifically for IBM's PERSONAL COMPUTER is Chrislin 
Industries newest CI-PCM Memory Module. 

FEATURES INCLUDE: 



• On-board parity generator checker 

• Addressable as a contiguous block in 64K byte 
increments through 1 megabyte 

• Access time of 225 NSEC 



• Requires only one I/O expansion slot for 256K bytes 
memory 

• Power requirements are +5V at 1.0A max. 

• Cycle time of 400 NSEC 



SEE YOUR LOCAL COMPUTER STORE FOR DETAILS 

OR CALL US. 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 



€ 



Chrislin Industries, Inc. 

31352 Via Colinas • Westlake Village, CA 91362 • 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 



Circle 59 on inquiry card. 
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Listing 2: The changes needed in order to run Pascal NOW under Pascal/!, version 3.0. Substitute listing 2a for all the material 
from TYPE until (but not including) the "initialize" in listing 1. Substitute 2b, 2c , and 2d for equivalent procedures within listing 1. 

(2a) 

TYPE 

itenudata = RECORD 

itenunumber : INTEGER; 
month : INTEGER; 
day : INTEGER; 
year : INTEGER; 
amount : REAL; 
description : STRING 30; 
code : INTEGER; 
END ; 

$STRING0 = STRING 0; 
$STRING255 = STRING 255; 

VAR command : CHAR; 

code_description : ARRAY [ 1 . .max_codes] OF STRING 15; 

items : ARRAY [1 . .max_items] OF item_data; 

item_last : 1 . .max__items; 

data_file : FILE of item_data; 

lines_printed : . .80 ; 

code_amount : ARRAY [1 . .max_codes] OF REAL; 

entry_year : INTEGER; 

swaped : BOOLEAN; 

answer : CHAR; 

result : INTEGER; 

FUNCTION LENGTH (x:$STRING255) : INTEGER; EXTERNAL; 

(2b) 

PROCEDURE heading; 

{ print heading for new page of item printout } 

VAR count : 0..79; 

BEGIN 

WRITE ( f Item Date Amount Description 1 ) ; 

WRITE (' Code'); 

WRITELN; 

FOR COUNT := 1 TO 79 DO WRITE( f -'); 
WRITELN; 
END; 

PROCEDURE item_print( count : INTEGER); 

{ print data on one item } 

BEGIN 

WITH items [count] DO 

BEGIN 

WRITE (itenunumber :5) ; 

WRITE (month: 5, '/') ; 

IF day < 10 THEN 
WRITE ( '0 ■ ,day:l) 

ELSE 

WRITE (day : 2) ; 

WRITE ( '/' fyear :2) ; 

WRITE (amount: 14: 2) ; 

VJRITE( f ■ , description) ; 

WRITE ( ' ' , code„descr iption [code] ) ; 

END; 
END ; Listing 2 continued on page 310 
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Computer 

I National Sales Dep 




Dept. of CUSTOM COMPUTER 
P.O. Box 1380, Jacksonville, OR 97530 



Apple II + 

48K or 64K 
Disk II W/3.3DOS 



CALL 
CALL 

Disk II only CALL 

All 48K 's are 1981 models with Apple RAM. 



ricippkz computer 

W Sales and Service 



APPLE /// 



CALL 



Apple III Profile Hard Disk CALL, IN STOCK 



ri ARDwARE Apple mm 




■tS" 

v ri 



Direct Substitute for Apple Drives 

Micro-Sci A2 is a direct substitute for Apple 1 1 
drives. Save $300 on a dual disk system. The A2 
does not include DOS software. eAUC 

Micro-Sci 5" Drives for Apple II bAVfc 

A2, 143K, 5" Drive $ 395 18% 

A2 Controller Card for A2 Drive $ 85 15% 
A 70, 286K, 5" Drive $ 489 20% 

A 40, 160K, 5" Drive $ 369 18% 

Controller Card for A70 or A40 $ 79 21% 

\\&^ ' 320K RAM substitute for Disk System 
AXLON, 

RAM DISK 320K Memory System $ 1 145 20% 

MONITORS: 
NEC 



SANYO: 



ZENITH 



12" Color 

12" Green 

9"B&W 
NEW 9" Green 
NEW 12" B&W 
NEW 12" Green 

13" Color 
NEW 13" RGB Color 

12" Green 



$359 


24% 


$169 


22% 


$149 


31% 


$159 


31% 


$219 


30% 


$229 


30% 


$399 


28% 


I $899 


25% 


$119 


20% 



SOFTWARES*. 

Apple Software: SAVE 

Pascal Software $189 25% 

Apple Fortran $149 25% 

Apple Pilot $119 27% 

Apple Plot $ 49 30% 

Apple Writer $ 59 21% 

DOS 3.3 $ 49 20% 

DOS Tool Kit $ 59 22% 

Dow Jones News & Quotes $ 69 28% 

Dow Jones Portfolio Eval. $ 45 10% 

Microcourier $189 24% 
Broderbund Software 

Payroll $269 

General Ledger $ 349 

Apple Panic $ 21 

Many Others CALL 
^Central Point Software: 

Copy II Plus $ 35 
Will copy most copy protected software 
for your backup in 45 seconds > NEW! 



30% 
30% 
30% 
CALL 

10% 



30% 
22% 
13% 



DISKETTES, 5", box of 10: 

Apple $ 44 21% 

Maxell $ 39 33% 

Memorex $ 25 45% 
80 COLUMN VIDEO CARDS: 

Apple, Smarterm $ 269 26% 

Videx Videoterm $249 18% 

M&R Sup R Term $319 19% 

ALS: Smarterm $269 30% 
MISCELLANEOUS: 

Apple: Graphics Tablet $695 13% 

1 Yr Extended Warranty $175 20% 

IEEE-488Card $339 25% 

CCS :' Serial I nterf ace 771 0A $ 1 39 22 % 

Parallel Interface 7720A $99 20% 

Hayes: Micromodem II $299 26% 

Smartmodem $249 11% 

Keyboard Company: Joystick II $ 45 10% 

Game Paddle $ 25 17% 

Numeric Keypad $119 21% 

M&R: RF Modulator $ 25 27% 

SUP R FAN $ 39 25% 

W Microsoft: 

Z80Softcard $279 33% 

16K RAM Card $159 20% 

Mountain: CPS Multifunction Card $209 13% 

Clock/Calendar $239 15% 

Orange Micro G rap pier $ 129 21 % 

SSMAIO Serial /Para. Interface $159 20% 

A ALS: Smarterm 80 Col Card $ 269 30% 

Z-CardtZ-80) $209 22% 

Addram 1 6K Card $ 1 1 9 20% 

Synergizer Package $549 27% 
PRINTERS: 

Apple, Silentypew/ Interface $329 17% 

Oume Letter quality printer 

Sprint 9 45RO $2295 20% 

Sprint 5 45RO $2395 20% 



20% 
10% 
10% 
66% 



Epson, MX 80 Graphics Dump $ 9 

Hayden, Sargon II (chess) $ 29 

Info. Unlim. Easywriter (PRO) $199 
^Insert: 

Electric Duet NEW! $ 25 

ALD System II or III $110 

TransFORTH II or III $110 

Accounting Software $ 355 
A full professional quality integrated GL, A/R, 
A IP, Payroll package. Hotline support available. 
Send for free sample printouts. Requires Z80 
and 16K RAM card. 
W Micro Pro 

WordStar $239 

Super Sort $129 

Mail Merger $ 79 

Data Star $189 

Spell Star $159 

Microsoft (on disks): 

A.L.D.S. $110 

BASIC Compiler $299 

Cobol 80 $ 559 

Fortran 80 $149 

Olympic Decathlon $ 24 

TASC Compiler $159 

Typing Tutor II $ 19 

Peachtree Software CALL 

Personal Software: 

Desktop Plan II $159 

Visicalc3.3 $159 

Visiplot $129 

Visitrend Visiplot $199 

Visidex $159 

Visiterm $ 109 

Visifile $199 

Software Publishing: 

PFS Filing/Data Base $ 69 

PFS: Report $ 69 



Stoneware, DB Master (new version) $ 179 

Oregon Order Desk 

(503) 772-3803 



36% 
36% 
36% 
36% 
36% 

10% 
25% 
25% 
25% 
24% 
22% 
30% 
CALL 

21% 

25% 
28% 
31% 
30% 
27% 
30% 

28% 
28% 

22% 



Technical Hotline (503)772-3803 

(CUSTOMERS ONLY-PLEASEHAVE INVOICE # OR PACKING SLIP #) 

We are an autnorized dealer and repair center and 
will repair all Apple equipment regardless of where 
you purchased it, in or out of warranty. Normally our 
turn-around time on repairs is 24 hours. Call before 
sending equipment. 



Repair Department 

(503)772-4401 



* STAR INDICATES SPECIAL VALUE 

NO SALES TAX 

For specific software not listed, CALL 

TOLL FREE 

NATIONAL ORDER DESK 



(800)547-1289 



E==£Ti 3101-10 Terminal $1295 



SAVE 
$ 1995 27% 



What HEWLETT 

mSEM PACKARD 

HP-85A Microcomputer with built-in 

printer' and monitor 
HP-125 New! Microcomputer 

64K CPU /Terminal /Keyboard/ Monitor $ 3095 18 /o 

HP-41CV New! 2.2K Memory Calculator $ 245 25% 
HP-41C Calculator $ 185 26% 

Memory module for HP41C $ 25 25% 

Call for other HP equipment, software and' accessories! 



°™ ES3Ptot350 m 

3-COLOR PROFESSIONAL PLOTTER f m 

Plotter with automatic 3 color. SAVE 

11" wide. For Apple and Visicalc. $795 15% 

Interface to Apple II I 79 15% 

Visicalc/Apple II software, Insoft CALL CALL 

Serial RS 232 Interface $ 209 15% 



A 

ATARI 



ATARP80G 16K 
SAVE 30% 



$759 



S 



Atari 820 Printer 
Atari 810 Disk Drive 
Atari 410 Program Recorder 
Atari 16K RAM Module 
Atari 850 Interface 
Atari/ Epson Cable 
Atari Software 



$249 
$425 
$ 59 
$ 83 
$149 
$ 29 
CALL 



SAVE 
17% 
29% 
34-% 
27% 
32% 
22% 
CALL 



SPplNTETOC SUPRBRAIN 
^fa SYSTEMS They Last 
• Superbrain 64K DD 

Superbrain 64K QD $ 2895 




28% 



EPSON 



MX80 $495 

MX80F/T $629 

MX100F/Tw/graphics $779 
MX 80/ 100 Apple Interface and Cable $ 95 

MX 80 Friction feed adapter $ 59 

MXSOGraftrax $ 79 

MX 80/100 Atari Cable $ 29 

MX 80/100 TRS 80 Cable $ 29 



SAVE 
36% 

20% 
22% 
15% 
22% 
20% 
22% 
22% 



SEC 



Microcomputer 

32 K Computer PC8001 $989 25% 

286K Total Dual Drive PC8031 $ 989 25% 
32K addon and I/O Unit PC8012 $589 25% 
NEC PC Software CALL CALL 



Corvus SAVE 

Jt 5 Meg Hard Disk NEW $2995 21% 

10 Meg Hard Disk $ 4345 20% 

20 Meg Hard Disk $ 5245 20% 

Omni-Net CALL CALL 

Constellation CALL CALL 

Mirror CALL CALL 

Other Accessories in stock CALL CALL 



XEROX. 820 System II 

Complete system includes monitor, 
keyboard, CPU and two disk drives 
With 5 1 /4 inch dual drives 
With 8 inch dual drives 



SAVE 

$2495 18% 
$3095 19% 



Above prices for mail orders only. Our store showroom is 
126 NE "F" St., Grants Pass, OR. Store prices, which include 
software service, differ from mail order prices. No mail order 
sales at store. CALL ORDER DESK. 

ORDERING INFORMATION: 

Minimum order $100. Money Orders, Cashier Checks or Bank 
Wire welcomed. Visa and MC orders add 3%. Personal or 
company checks are accepted (allow 20 days to clear). Add 
3% for shipping, handling and insurance; UPS ground is 
standard. 6% total for UPS Blue or 10% total for foreign 
orders or US Parcel Post. Include your telephone number. 
No COD's. Prices are subject to change without notice. 
Order desk hours are 8 to 5 PST, 10 to 3 Saturdays. APO is 
sent by US Post. 

REFERENCES: 

Custom computer has been an Apple dealer since 1978. Our 
bank reference is First Interstate Bank (503) 776-5620. We 
belong to the Chamber of 
Commerce. (503) 772-6293. V/SA 



Circle 72 on inquiry card. 
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Listing 2 continued: 
(2c) 

PROCEDURE entry; 

{ console entry of check/deposit data } 
VAR ch : CHAR; 
BEGIN 
REPEAT 
WITH items [iteirt_last] DO 
BEGIN 

description := ■ f ; 

WRITELN; 

WRITE (' Item number ? '); 

READLN(item_number) ; 

WRITE ( ■ Month ? '); 

READ (month) ; 

WRITE ( ■ Date ? ') ; 

READ (day) ; 

WRITE ( ■ Amount ? ' ) ; 

READ (amount) ; 

WRITELN ( ' ' ) ; 

WRITE (■ Description ? ' ); 

READLN( description) ; 

WHILE LENGTH (description) <> 30 DO 
APPEND (description, ' f ) ; 

WRITE ( ' Code ? ') ; 

READ (code) ; 

year := entry_year; 

WRITELN; 
END; 

(2d) 

PROCEDURE dump; 

{ write file of item information to disk } 

VAR count : INTEGER; 

BEGIN 

REWRITE (disk_f ile,data_f iie) ; 

FOR count := 1 TO item_last DO 
WRITE (da ta__f ile, items [count] ) ; 
END; 

PROCEDURE read_disk; 

{ load data from disk to file } 

BEGIN 

WRITELN; 

RESET(disk_f ile,data_f ile) ; 

item_last := 1; 

REPEAT 

READ(data_f ile f items [ item_last] ) ; 

WRITE ('. ') ; 

IF item_last MOD 10 = THEN 
WRITELN; 

item_last := item_last + 1; 
UNTIL items [iterrulast -1] . item„number = 0; 

itenulast := item_last -1; 

WRITELN; 
END; 

PROCEDURE prog_commands; 

{ console entry of program command } 

BEGIN 

WRITELN; ' 

WRITE ( ' Command ? ' ) ; Listing 2 continued on page 314 
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Or Die. 



You are what you know And if you don't know the 
ins and outs of microprocessor software, you aren't 
what you CAN be. We publish plain-talk, easy-to- 
understand books on all aspects of microcomputer 
software — to help you grow! 

If you use or sell microprocessor systems, design with 
microprocessors, or train microcomputer users, you'll 
find our Advanced Technology Books well worth the 
small investment. Fill out the order coupon or call us 
direct at (707) 422-1465 and use your credit card. 

NEW! MICROPROCESSOR OPERATING SYSTEMS 

Designed for microprocessor system users and anyone 
who must select, evaluate, or design operating systems 
to support applications software, this book contains 
descriptions of the most important systems currently 
available. Edited by lohn Zarrella. each chapter is 
written by an industry leader involved in the develop- 
ment or implementation of the operating system. This 
wealth of user-oriented technical details makes it easy 
for you to compare systems. 

Contents: o The BLMX-80 Operating System, by 
Norm Rhodes, o The iRMX 80/88 Operating System, by 
la nice deary. The iRMX 86 Operating System, by 
Bruce Schafer. o The MP/OS Operating System, by |im 
Isaak. o The RIO/CP Operating System, by Eric 
Benhamou and Chris Riggins. ° The Rx Operating 
System, by Rex lackson. ° The UNIX Operating System, 
by Bob Marsh. Grant Munsey, Kip Myers, and Craig 
Forney. ° The VERS Ados Operating System, by lay 
Glaser. ° The ZRTS Operating System, by Stephen 
Savitzky. 
Cat. #033 16b pp. Price $1 1.95 



THE MICROPROCESSOR SOFTWARE 

ENGINEERING CONCEPTS SERIES 
These easy- to- read hooks explain software concepts, 
techniQues.and terminology. Concise and up-to-the- 
minute, these hooks show you how to formulate 
software reQuirements. evaluate existing systems, and 
design new ones. 

OPERATING SYSTEMS: Concepts and Principles 

Used by Intel. Zilog. and Harris for software training. 
The most important component of system software is the 
operating system. This book provides an introduction 
to current operating systems technology Operating 
systems concepts, capabilities, and terminology are 
explained, 

Contents: ° Real Time, Multitasking, and Multiuser 
systems. ° The concept of a Process or Task. ° How 
tasks communicate and synchronize. ° Context 
switching. Swapping and Paging. ° Priority scheduling. 
Memory Management, File Systems and System 
Security 
Cat. #009 IS2pp. Price $8.95 

WORD PROCESSING AND TEXT EDITING 

Besides providing an introduction to word processing 
and text editing functions and features, this book offers 
an in-depth treatment of editing, printing and 
programming. Business managers will learn how to 
compare systems and select one which best fits their 
needs. Software and hardware designers will find the 
advanced topics invaluable in designing word 
processing and text -editing systems. 

Contents: ° The office of the future. ° Information 
networks. ° Proportional spacing. ° Daisy wheel, 
thermal, and dot matrix printer selection. ° Justified and 
flushed text. ° Programming word processors. ° CRT 
display tec hniQues. 
Cat. #0/7 15b pp. Price $8.95 



SYSTEM ARCHITECTURE 

This book presents the fundamental concepts on which 
modern 16- and 32- bit microprocessor architectures are 
based A boon to anyone who must select or design a 
microprocessor or minicomputer system, the book also 
illustrates the impact of computer architecture on 
software efficiency and reliability, 

Contents: ° Object architecture and capability- 
based addressing. ° Virtual memory, segmentation, and 
paging. ° Data structures and representations. Bus 
systems and communication protocols. ° Micropro- 
gramming, o Addressing modes, ° Software support. 
Cat. #025 240 pp. $10.95 

Buy these books at your technical bookstore or local 
computer store— or phone us your Visa /Master Card 
order— or mail this coupon today. InQuire about our 
Quantity pricing. Circ j e 2 16 on inquiry card. 
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miCROCOmPUTER 
RPPUCRTIOnS 

Dept B9 P.O. Box E 

Suisun City, CA 94585 
(707)422-1465 

I want to grow with software know-how. 
Please send me: 



QJY TITLE 



UNIT PRICE TOTAL 



MICRO OP SYS 



WORD PROC 



OPER SYS 



SYSTEM ARCH 



$11.95 



$ 8.95 



$ 8.95 



$10.95 



SUBTOTAL 



Calif, residents add 6% sales tax 

□ $ I 00/book -4th class book 
Add □$! 75/book-UPS 

□ $9 00/book -Overseas air 

Payment must accompany order 



TOTAL ENCLOSED: 



^Please send free brochure. 
Charge my Q MC □ Visa 



Or I'm enclosinga check or money order. 

(Payment must be in U S. funds drawn on a U.S. Bank . > 
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The m and OMs 

of Enhancing 
V mil KM 

Great Add - 1 1 1 s and Add - On s from ASAP 

Turn your IBM Personal Computer into a sophisticated data handler with ASAP. From 
RAM's and ROM's to communications controllers, ASAP has the enchancements to give 
you the computer power you need. 

TecMate™ Dynamic 192K/256K RAM — Dynamic random access (user) 
memory available on a single board, saving system expansion space. 

192K bytes $ 995.00 256K bytes $1295.00 

TecMate™ Static RAM/ROM — Use this unit as RAM to develop programs. Then 
use it to read programs from ROM at the same locations 

(unpopulated) $195.00 

TecMate™ E 3 PROM — E 3 PROM can program and read E EPROMs as well as 
conventional Ultraviolet Erasable PROMs (EPROMs). With optional expansion 
cabinet, gang (multiple EPROMs) programming can be performed. $398.00 
TecMate™ Scribe Tender™ — Two serial ports and one parallel port permit 
multiple input/output devices on the IBM Personal Computer, allowing 

single-unit control of several devices $195.00 

TecMate™ Scribe Master™ — Sophisticated, high speed communications 
controller featuring three serial ports with speeds up to 256K Baud, three 

parallel ports and a time-of-day clock $395.00 

TecMate™ Multi-System Printer Sharing Facility — Up to 4 computers can be 
connected to share a single printer or other device $195.00 

TecMate™ Lab Tender™ — Complete 16channel, 8 bit A/D and D/A converters, 
5 timer/counters and three parallel ports are included in this device. 

Complete with software $395.00 

TecMate™ Lab Master™ — 16 channel, 12 bit A/D converter with 300kHz 
conversion rate; 2 channel 12 bit D/A; 3 parallel I/O ports; and 5 
timer/counters are standard. Options include programmable gain; 14 and 16 
bit operation; 40, 100 and 125kHz conversion rates; and expansion up to 
256 channels $995.00 



TecMate™ 488 Interface — This unit can operate as a controller, talker or 

listener to IEEE 488 compatible devices $395.00 

TecMate™ 0/A Converter — Four channel, 12 bit D/A converter with a 5 
microsecond conversion rate. Double buffering (all D/A channels change 

simultaneously) of random channel selection included $395.00 

TecMate™ Video Digitizer — Converts the image from any standard video 

camera and allows storage of the image in memory. $345.00 

TecMate™ Stepper Motor Controller — A two-axis stepper motor controller 
with 2 parallel ports, and optional opto-isolators for use in robotics, process 

control or experimentation $495.00 

TecMate™ Protozoa — Versatile prototyping board that features a large 
wirewrap area, 50 mil gold fingers, and separate power and ground planes. 
Space provided for rear edge connectors are used on standard IBM Personal 

Computer boards $80.00 

TecMate™ Extender Board — The fused extender card brings all bus signals up 
to the top edge connector, which has connection points for easy attachment 
of an oscilloscope or logic analyzer. It features 50 mil gold fingers for 
positive connections and a wirewrap area for special circuitry. . . . $80.00 
TecMate™ Expansion Chassis — A seven-slot expansion cabinet with full bus 
support, heavy duty power supplies, convenience outlets to power printers 
or monitors, and built-in provision for a 5-inch Winchester hard disk 

drive $795.00 

TecMate™ Optional expansion adapters & cables $150.00 

TecMate™ Time Master™ — Includes time-of-day clock, and calendar with 
month, day, year, hours, minutes, seconds, tenths, hundredths and 
thousandths of seconds. Software automatically sets the date in the 
computer each time the unit is powered on. Time also available to any 

applications program, 20-year battery backup included. $99.00 

TecMate™ Device Tender™ — A controller for the popular BSR X10™ device 
control module. This unit allows computer-directed remote control of lights 

and other electrical devices $199.00 

TecMate™ Device Master™ — Combines the Device Tender and Time Master 
into a single unit, providing the capability for unattended, time dependent 

control of lights and devices $229.00 

TecMate™ Speech Master™ — The Speech Master has a built-in standard 
vocabulary of 143 words, letters and word sounds. Additional Voice 
Personality Modules can be added to increase the vocabulary. Speech 
Master also permits the creation of speech through phonemes or word 
sounds $395.00 

TecMate™ Winchester Disk and Controller — Expanded disk storage makes 
program execution easier. The Winchester replaces numerous floppy disks 
and provides fast, hands-off operation. 5 megabytes of program and data 
storage are included Call for price. 



WE'LL "DRIVE" 

YOU WILD 

with oar variety of 

quality disk drives. 

ASAP carries only the highest quality floppy disk drives, to provide you with years of 
trouble-free service and superior performance, 

Data Trak™ 5 (ANSI 5W compatibility) Call for price 

Data Trak™8 (IBM compatibility) Call for price 

Model 801 (standard floppy) $400.00 

Model 850 $640.00 

Dual Disk Drive Cabinet $225.00 



ASAP also provides a full line of high reliability disk drive 
subsystems* 

HDC8/1-HD — Cabinet with (1) Priam 10 megabyte hard disk drive with Microbyte 

Controller Call for price 

HDC8/1F+1HD — Cabinet with (1) Qume® OT-8 double-sided double-density drive, and 

(1) Priam 10 megabyte hard disk drive with Microbyte Controller Call for price 

CAB5V — Single cabinet for either Shugart or Qume 5%", floppy disk drives 

(cabinet only) $ 75.00 

CAB5V/1Q — Single cabinet with (1) Qume® DT-5, double-sided double-density SVa" 

floppy disk drive installed $ 425.00 

CAB8H — Dual cabinet for 8" floppy disk drives (horizontal mounting) $ 225.00 

CAB8V — Cabinet for 8" floppy disk drives (vertical mounting) $ 265.00 

CAB8H/V+1S — Dual cabinet with (1) Shugart SA801R installed (horizontal or 

vertical mounting) $ 695.00 

CAB8H/V+2S — Dual cabinet with (2) Shugart SA801R's installed (horizontal or 

vertical mounting) $1095.00 

CAB8H/tMQ — Dual cabinet with (1) Qume® DT-8 double-sided double-density drive 

installed (horizontal or vertical mounting) $ 775.00 

CABH/V+2Q — Dual cabinet with (2) Qume® DT-8's double-sided double-density drive 

installed (horizontal or vertical mounting) $1275.00 

X5 — Cabinet for desk top mainframe (small power supply) $ 200.00 

800D — Cabinet for desk top mainframe (standard power supply) $ 255.00 

*AII cabinets come complete with power supply, fan and internal cables. 
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SYSTEMS WITH SPICE from 
CALIFORNIA COMPUTER SYSTEMS 

FOR APPLE II™ USERS 

Synchronous Serial Interface 

Part Number 7712A Price: $149.00 

Programmable Timer 

Part Number 7440A Price: $ 95.00 

Asynchronous Serial Interlace 

Part Number 7710A Price: $139.00 

Calendar/Clock Module 

Part Number 7424 Price: $ 99.00 

3% Digit 8CD A-to-D Converter 

Part Number 7470A Price: $ 95.00 

12K ROM/PROM Module 

Part Number 7114A Price: $ 85.00 

Parallel Interlace 

Part Number 7720A Price: $125.00 

Arithmetic Processor 

Part Number 7811 A Price: $349.00 

Centronics Printer Interlace 

Part Number 7728A Price: $125.00 



FOR S-100 USERS 

32K Static RAM Board 

Part Number 2032C Price: $610.00 

16K Static RAM Board 

Part Number 2116C Price: $290.00 

64K Dynamic RAM Board 

Part Number 2065C Price: $550.00 

Z-8QA CPU Board 

Part Number 2810A Price: $265.00 

Floppy Disk Controller 

Part Number 2422A Price: $365.00 

CP/IVT Version 2.2 Free With Purchase 
S-100 Mainframe 

Part Number 2200A Price: $475.00 

2201A (220VAC) $475.00 

S-100 Motherboard 

Part Number 2501A Price: $150.00 

4-Port Serial I/O Interface 

Part Number 2710A Price: $245.00 

2-Serial. 2 Parallel I/O Board 

Part Number 271 9A Price: £275.00 

4-Port Parallel I/O Board 

Part Number 2720A Price: $195.00 



DISKETTES from ASAP 




Verbatim 






Scotch 3M 




0£" DISKETTES 






5W DISKETTES 




Part # Sectoring 


Price 


Part# 


Sides/Density Sectoring 


Price 


MD525-01 Soft 


10/S27.50 


744-0 


1/Single Soft 


10/S33.00 


MD525-10 Hard 10 


10/529.50 


744-10 


1/Single Hard 10 


10/S33.00 


MD525-16 Hard 16 


10/$29.50 


744-16 


1/Single Hard 16 


10/S33.00 


8" DISKETTES 




745-0 


2/Double Soft 


10/S59.00 






745-10 


2/Double Hard 10 


10/559.00 


FD32-1000 Hard 


10/S35.00 


745-16 


2/Double Hard 16 


10/S59.00 


FD34-1000 Soft 


10/S35.00 








Memorex 






Maxell 

S'A" DISKETTES 




5V«" DISKETTES 














Part# 


Sides/Density Sectoring 


Price 


Part # Sides/Density Sectoring 


Price 












MD1 


1/Single Soft 


10/S35.00 


MEM 3403 1 /Single Hard 10 


10/S25.00 


MD2D 


2/Double Soft 


10/S49 00 


MEM 3405 1 /Single Hard 16 


10/S25.00 


MH1 


1/Single Hard 16 


10/S39.00 


8" DISKETTES 




MH2D 


2/Double Hard 16 


10/S55.00 


Part # ' Sides/Density Sectoring 


Price 




8" DISKETTES 




MEM 3060 1/Single Soft 


10/S35.00 


FD1-128 


1/Singie Soft 


10/S45.00 


MEM 3101 2/Single Soft 


10/S45.00 


FH1-32 


1/Single Soft 32 


10/S45.00 


MEM 3090 1 /Double Soft 


10/S45.00 


FD2-XD 


2/Double Soft 


10/S55.00 


MEM 3102 2/ Double Soft 

Oysan 

m* DISKETTES 


10/$55.00 


I 


Elephant Memory Systems 




Part# 


Sides/Density Sectoring 


Price 


Part « Sides/Density Sectoring 


Price 


EMS-1 


1 /Single Soft 


$25.00 


D-0130 1 /Single Soft 


10/S35.00 




SRW 




D-0226 1 /Double Soft 


10/S40.00 




MEDIA STORAGE CASES 




D-0235 2/ Double Soft 


10/545.00 


Part # 


Size 


Price 


8" DISKETTES 




SRW-5 


5V/ 


S2.50 ea. 


Part # Sides/Density Sectoring 


Price 


SRW-8 


8" 


S3.25 ea. 


D-0506 1 /Single Soft 


10/S45.00 








D-0605 2/Double Soft 


10/S65.00 








MICROBYTE Z80A/ 




MICROBYTE FLOPPY DISK 


1-0 CPU BOARD 




CONTROLLER 




• A complete single board Z80A CPU with 


• DMA to within 16 Mbyte of memory 


f 


serial/parallel interface (2) Ser. (3) Parallel 


• State-of-the-art NEC765 LSI Controller 


• Fully compatible with the proposed IEEE 


• IEEE S-100 compatible 




S-100 Bus Standard 




• DMA arbitration allows use of multiple 


• Z80A CPU (4MHz version of the Z80) 


boards within a system 





$329.00 



Assembled & Tested 



Optional Monitor Program 830.00 
*CP/M $150.00 Available (Optional) 

MICROBYTE 64K DYNAMIC 
RAM BOARD 

• Fully S-100 bus compatible (4 MHz) 

• 64K x 8 bit dynamic RAM 

• Low power: 
+8VDC @ 700 mA 
+16VDC@ 100 mA 
-16VDC@25mA 

• Built-in capacity with LED indicator and 



vector interrupt 

$499.00 



Assembled & Tested 



S329 00 Assembied & Tested 

MICROBYTE 4-PORT 
I/O BOARD 

• Quad RS-232C serial ports. One 20 mA 
current loop port 

• Fully IEEE S-100 Bus compatible 

• Asynchronous Communications with 
Z80A-DART™ or synchronous commu- 
nications with Z80A-SI0/0™ 

• Full set of modem control signals, 
including Rl (Ring Indicator) 

• Easily configurable to any type of terminal 
interface 

S265 00 Assembled & Tested 

Cables Available (Optional) 

*CP/M® Trademark of Digital Research. Inc. 



Printers 

Okidata Dot Matrix Printer 

82A — 80 column printer W/Tractor 

Throughput @ 80 characters per line: 76 lines 

per minute 

Print Speed: 120 CPS 

83A — 136 column printer W/Tractor 

Throughout @ 136 characters per line: 76 lines 

per minute 

Print Speed: 120 CPS 

84A — 136 Column Printer W/Tractor 

Throughput @ 136 characters per line: 114 lines 

per minute 

Print Speed: 200 CPS 

Centronics & RS232C interfaces standard on all 

models 

The Epson MX-80 

80 Column Dot Matrix Printer 
PRINTING CHARACTERISTICS 

Character set: full 90-character ASCII with 

descenders. 

Graphics characters: 64 block characters 

INTERFACES 

Standard: Centronics-style 8-bit parallel 

Optional: Apple, TRS-80. RS232 

NEW 

MX80 FT/Friction Feed 

MX-1 00/1 32 Column 

CALL FOR PRICE & DELIVERY 

Apple Parallel Interlace: 

AEI-1 W/Cable $69.95 

• Standard Interlace 

• Compatible with Epson & Okidata printers 

• On-board firmware (2708) 

• Optional cables: $25.00 

• AEC-2/Atari to Epson printer 

• TREC-2/TRS-80 to Epson/Okidata printer 

• RSC-1/RS232 (male to male) 

Serial Interface SEI-1 $55.00 

• Asynchronous 300, 1200, 2400 or 9600 BPS 

• Compatible with Epson printers 

• 75 to 9600 BPS 

Manufacturer/Model # Price 

Anacom-150 . $1095.00 

Anadex-9501 W/2K buffer S1295.00 

Diablo-630R0 S2150.00 

C.ltoh Starwriter45 $1925.00 

Texas lnstruments-810 $1650.00 

Modems 

Manufacturer Model # Price 

Novation CAT $ 149.00 

Novation d-CAT $ 160.00 

Novation Auto-Cat $ 229.00 

DC Hayes Smart Modem $ 245.00 

DC Hayes Micro Modem II $ 320.00 

(Apple) 

DC Hayes Micro Modem 100 $ 335.00 

Lexicon Lex-11 $ 139.00 

Livermore UV-Star20M $ 149.00 

UDS UDS 103 $ 185.00 

UDS UDS 202 $ 245.00 

Monitors 

Manufacturer Model # Price 

Amdek 100/12" B&W $ 139.00 

Amdek 100-80 $ 169.00 

Amdek 100G/12" Grn. S 169.00 

Amdek Color-1 13" S 375.00 

APF TVM-10/10" B&W $ 149,00 

Sanyo DM 5109CX/9" Grn. S 175.00 

Sanyo DM 5012/12" B&W S 270.00 



Sanyo 


DM5112ex/12"Grn. $290.00 


Sanyo 


DM C6013/13" Color $ 450.00 


Zenith 


ZVM-121/12"Grn, 


$ 115.00 


Terminals 




Manufacturer 


Model # 


Price 


Ampex 


Dialogue 80 


S 899.00 


Lear Siegler 


ADM-5 


Call for price 


Lear Siegler 


ADM-3A 


Call for price 


Lear Siegler 


ADM-3A+ 


Call for price 


Lear Siegler 


ADM-31 


Call for price 


Lear Siegler 


ADM-32 


Call for price 


Lear Siegler 


ADM-42 


Call for price 


Televideo 


TVI 910 


S 625,00 


Tele video 


TVI 912C 


S 725.00 


Televideo 


TVI 950C 


$ 925.00 


Components 




4116s (200 nS)/5290-3 




Apple, TRS-80, Heath 


8/S16.00 


16-49 




. ..$1.85 each 


50-99 




. . . S1 .75 each 


100 up 




...$1.50 each 


2114L-2/200nS 




Low-Power 1Kx 4 Static RAM 




1-16 


$2.80 each 




17-49 


$2.70 each 




50-99 


, $2.60 each 




100 up 


, $2.45 each 





Components 

74LS240 ... $1 .25 each 74LS373 ... $1 .25 each 
74LS241 . . . S1.10 each 74LS374 ... $1 .25 each 
74LS244 ... $1 .25 each 8T245 S1.50 each 

2708/450 nS 

1K x 8 EPROM $3.00 each or 8/S22.00 

2716/5 Volt 

2K x 8 EPROM S4.95 each 



Support Chips 



8080A-CPU .... $ '2.50 Z80A-SI0 $22.00 

Z80A-CPU . . . . S 8.95 8255AC5 $ 6.95 

Z80A-CTC . . . . S 8.95 8257AC5 $15.00 

Z80A-DART . . . $13.95 



Regulators 



320T5 $ .80 320T12 $ .80 

340T5 S .70 340T12 S .75 



Connectors 



DB25P 
DB25S 

DB25C 



1-9 10-24 

$2.25 $2.15 

$3.25 $3.10 

S .95 $ .85 



25 up 

$2.00 
$2.90 
$ .75 



100 Pin IMSAI 

Gold /S-100 Soldertail Connectors 
S2.60 each or 10/S2.40 each 

Capacitors 

1 @12 Volt Ceramic 8C each or 100/S7.00 



DIP Sockets — Low Profile 
Tin Soldertail 

Description 



14 pin tin st 
16 pin tin st 
18 pin tinst 
20 pin tin st 
24 pin tin st 
28 pin tin st 
40 pin tin st 



1-9 1049 

$ .15 $ .13 



$ .12 



$ .14 $ .13 



S .18 

$ .23 

$ .24 

$ .30 

$ .40 



$ .16 

S .21 

$ .22 

S .29 

$ .38 



100 up 

$ .11 

$ .12 

$ .14 

$ .20 

$ .20 

$ .27 

$ .34 



ASAP offers a 30-day buyer protection policy: full money-back guarantee if not totally 

satisfied. 

Ordering Information: name, address, phone, ship by: UPS or Mail. Shipping charge: 

add $2.50 up to 1 lb. for UPS blue; add $1 .50 for U.S. Mail (U.S. only) ($25.00 minimum 

order). Call for larger shipments. 

Terms: We accept cash, check, money orders, Visa & Master Charge (U.S. Funds only). 

Tax: 6% Calif, res. COD's and terms available on approval (school PO's accepted). 



SIS2III 

computer ■ 
products, inc. 

1198 E. Willow St., Signal Hill, CA 90806 



Toll free outside California: 

(800)421-7701 

Inside California: 

213)595-6431 
714 891-2663 
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Main/Frames 



Main/Frames 

from 



• 30 Models of Enclosures 

• Assembled and tested 

• Quasi-Coax Motherboards 

• Power Supply 

• Card cage and gutdes 

• Fan, line, cord, fuse, power 
& reset switches 




8" Floppy Main/Frame 




8" Disc Enclosure 



Phase/80 8" Floppy Mainframe 



Phase /80 Desk + Mainframe 

Write or call for our 

brochure which includes our 

application note: 

"Building Computers — 

A Recipe" 

INTEGB4ND 

8620 Roosevelt Ave. • Visalia, CA 93291 

209/733-9288 

We accept BankAmericard/Visa 

and MasterCharge 



isting 2 continued: 




READ (command) ; 


CASE command OF 


1 A ■ , ■ a ■ 


: entry; 


■B' , 'b' 


: balance; 


■P 1 , 'p' 


: print_all; 


'R' , 'r' 


: remove; 


' S ' , ' s ' 


: date_sort; 


'D' , ■d 1 


: dump; 


'L' , *1« 


; read__disk; 



END; 



ELSE : 

IF (command = 'Q') OR (command 

WRITELNC Leaving Program 1 ) 
ELSE 

WRITELN( f Invalid command .., 
END; 



'q 1 ) THEN 
') 



Listing 3: A sample run of the Pascal NOW program. 

Checkbook program - T.E. Doyle 
Version 1 . 23 

Want instructions ? y 
— Commands — 



A - 


Add < 


an item 


R - 


Remove an item 


P - 


Print all items 


B - 


Print balance 


S - 


Sort 


by date 


D - 


Dump 


to disk 


L - 


Load 


from disk 


Q - 


Quit 




Code 




Description 


1 




Balance forward 


2 




Deposit 


3 




NOW interest 


11 




House payment 


12 




Car payment 


13 




Gas & Electric 


14 




Gasoline 


15 




Credit cards 


16 




Auto insurance 


17 




Entertainment 


18 




Telephone 


19 




Auto maint. 


20 




Subscriptions 


21 




Clothing 


22 




Computer parts 


23 




Travel 


24 




Contributions 


25 




Misc. auto 


26 




Investments 


27 




Education 
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The NO Compromise on P 3 * S-100 Plug-Ins 

'(Performance, Power, Price) 



THE FIRST DOUBLE MODULE S-1 00/IEEE-696 

ONE MEGABIT STATIC RAM . . . 

AND FOR LESS THAN 7<P PER BIT** (Regular Price $1295.00) 



TOP BOARD 
SUPPORT LOGIC 
AND 32K x 8 RAM 




BOTTOM BOARD 
96K x 8 RAM 

128K x 8/64K x 16 organization 

2K x 8 150nsec. Max. RAM devices (70, 90 or 120 nsec, optional) 

Pin compatible with Intel 2716 type EPROMS 

Dynamic 16 or 8 bit configuration selection 

24 bit extended address or 16 bit S-100 Std. 

Physical board address on 16K/8K boundaries 

Memory Management functions. (Software or hardware selectable) 

Bank select / deselect \ 

Bank write protect > 32K / 16K Banks 

Bank readdress ' 

Phantom select/override 

Wait cycle select/deselect 



I I/O Port selection independent of Memory address (2 out of 256) 

I MWRITE & PHANTOM logic selection 

I Error signal on write attempts into write protected areas 

I Battery back-up capability 

I Low input power requirements: 600Ma. Max. active 8VDC in. 30Ma. 
Avg. battery back-up 

I Modular construction — Module can be easily and quickly disas- 
sembled for maintenance (no solder connections between boards) 

I Single Bus Connector Interface 

I Dimensions - 5.125"H x 10.0"W x 1.25"D 

I Weight — 1.5 lbs. 

I Comprehensive Users Manual 

I On-board Test circuit 

I Plus more... 

PART 52748-650-128 (Assembled and Tested) 

Inquire about other versions 



Please ship 



Megaram Boards as described above 



$1024.00 each. **Offer expires April 30, 1982. 

D CHECK D VISA OR MASTERCARD 



CARD # 
NAME _ 
STREET. 



CITY, STATE, ZIP . 



MULTI-FUNCTION I/O BOARD 



The multiple on-board functions allow for complete software and hardware I/O task(s) control 
Features: Two independent SYNC/ASYNC serial ports (Software programmable with status read in- 
terface- RS-232-C or current loop — 20 or 60ma — or TTL with handshaking. Dedicated output 
connectors for each port) HOne strobed 8-bit parallel port with handshaking (Software status read) 
■Three 8-bit parallel ports undedicated & user configured (Software programmable for input, output, 
plus input/output/bidirectional with handshaking or combinations thereof. Software status read for 
handshake logic) ■Three independent 16-bit timers (software programmable for 5 operating modes 
indiv. clock source input & gate control - int. or ext. Uninterrupted read. Two buffered outputs) 
■ Eiqht level priority interrupt controller (Software programmable highest interrupt level. 8Q80/Z80 
auto restart command) BTwo software programmable baud rate generators with crystal controlled 
frequencies ± .01% ■ Large prototyping area with access to regulated +5, +12, — 12VDC. 



Assembled and Tested - P/N 52748-100-101 - $325, Kit P/N 52748-100 - $225, Bare Board P/N 52748-1XX - $85 




PROTOTYPING BOARD 

Provides flexibility and saves 
hours of power busing layout 
time. 

Features: Bus-bar power dis- 
tribution ■ Allows wire-wrap 
or soldering of sockets and 
discrete components ■Ac- 
cepts all std. sockets on .30" 
& .60" centers B3 regulators 
( + 5V ±12V) with filter and 
decoupling capacitors ■Ac- 
cepts edge connectors or 
components on .10" centers. 

Kit includes: 3 regulators w/3 heat-sinks/filter capacitors/2 bus bars and 
manual P/N 52748-400 $49.95 




ViSA 



[MasterCard. 



CA residents add 6% tax 
U.S. Domestic Price, FOB Factory 



I/O TECHNOLOGY 



POST OFFICE BOX 2119 
CANYON COUNTRY, CA 91351 
(805) 252-7666 
Circle 424 on inquiry card. 




STATIC RAM BOARD The 32K x 8/16K x 16 

STATIC RAM BOARD 
uses low power and 
its fast device access 
time of 200 nsec 
(max.) allows for op- 
eration @4MHz with- 
out any wait cycles. 
Features: IEEE-696 
compatibility with 
extended addressing 
■ Memory address 
may start and stop on 
any 4K/2K boundary ■Special Memory Management and Control 
Functions (selectable via output port control word(s): Bank select/ 
deselect 8K/4K, Bank write protect 8K/4K, Bank readdress 
8K/4K BSoftware page select/override BSoftware wait cycle select 
(if slower devices utilized by user) ■ External power source back- 
up capability for Memory Array BLow input power requirements 
(full memory array - 150 MA max. @8VDC IN — support logic-500 
ma typ @8VDC IN) BSocketed RAMs and support logic IC's for 
easy maintenance BComprehensive Manual. 

Assembled and Tested — P/N 52748-500-100 $485, Bare Board 
P/N 52748-5XX $95. 
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28 


Water & sewer 


29 


Taxes 


30 


Books 


31 


Food 


32 


Drugs 


33 


Medical service 


34 


Tyme withdrawl 


35 


Misc. insurance 


36 


Dental 


37 


Professional 


38 


Sewing/knitting 


50 


Misc. expenses 



Enter year " 2 -digit f1 for new entries - 81 



Command ? p 



Item Date 

1 2/02/81 

Command ? a 
Item number ? 2 
Month ? 3 
Date ? 3 
Amount ? 18.00 



Amount Description 

100.00 Balance from 1980 



Code 
Balance f orv;ard 



Description ? Subscription to BYTE 
Code ? 20 



Item 



Date 



2 3/03/81 
Correct ? y 
Command ? b 



Amount 



Description 



18.00 Subscription to BYTE 



Code 
Subscr ipticns 



!a tegory 



Amount 



Balance forward 
Subscr ipticns 

Balance 



100.00 
18.00 



82.00 



Command ? a 
Item number ? 1 
Month ? 1 
Date ? 1 
Amount ? 12.34 



Description ? Movie tickets 
Code ? 17 

316 February 1982 © BYTE Publications Inc 



Listing 3 continued on page 318 



NEW RELEASES 
FROM HAYDEN 



SOFTWARE 



BOOKS 



New Atari Version! 

REVERSAL (Spracklen) This version 
of the 200-year-old game Reversi 
features 27 levels of play and high 
resolution color graphics. Written by the 
authors of SARGON II! 
07004, Apple 11 tape, $29.95 
07012, Atari tape, $29.95 
07009, Apple II Disk, $34.95 

For Orders, Inquiries, 
and Information, Call Toll Free 

HAYDEN HOTLINE 
800-631-0856 

ORDER NOW! 

Hayden Book Company, Inc. 

50 Essex St., Rochelle Park, NJ 07662 

Please send me the book{s) checked on 15-day 
FREE examination. At the end of that time, I will 
send payment, plus postage and handling, or 
return the book(s) and owe nothing. On all pre- 
paid, Visa, or Master Card charge orders, pub- 
lisher pays postage and handling - same return 
guarantee. Residents of NJ and CA must add 
sales tax. Offer good in USA only. Name of 
individual ordering must be filled in. Payment 
must accompany orders from PO Boxes. Prices 
subject to change without notice. ALL 
SOFTWARE ORDERS MUST BE PREPAID! 

Books 

□ 1050-8 □ 5162-X 

□ 1051-6 □ 5534-X 

Software (Enclosed is my check* 
money order, or Visa/ Master Card 
account # ) 

□ 07004 □ 10409 

□ 07009 □ 11509 

□ 07012 D 11620 

□ 08809 □ 11720 

□ 09903 □ 11909 

Master Card or Visa * 



MC Interbank # _ 

Expiration Date 

Signature 

Name 

Address 



City /State /Zip 

B 2/82-112 



Now Available 

in 3.3 DOS Version! 

HAYDEN APPLESOFT 

COMPILER (Eiten) This 3.3 DOS 
version features several modifications 
including automatic garbage collection, 
the ability to printout compiler statistics, 
and a revised protection scheme to elim- 
inate the need for hardware. These im- 
provements and more are also included 
in the 3.2 DOS version. 
08809, 3.2 Version, $175.00 
11909, 3.3 Version, $175.00 



ASTEROID BLASTER (Mechner) 
Watch out for deadly asteroids! Destroy 
them before they destroy you! High reso- 
lution graphics make this an exciting 
space adventure! 10409, Apple II 
Disk, $19.95 



KING CRIBBAGE (Rost) A must 

for card game lovers! Match hands 
against a compuer armed with high -reso- 
lution graphics and a superior card 
playing ability 11509, Apple II Disk, 
$24.95 



TRS-80 GALAXY OF 

GAMES (Dilley, Savolaine, and 
Wilkerson) A real bargain - and ours of 
fun, too! HANGMAN - The most famous 
word game - you'll get hung up on it! 
ONE-ARM BANDIT- A home version of 
the casino slot machine. SKUNK - An 
exciting dice game! You get "skunked" 
when you roll no points! JACKS - A card 
game in which small is great. Trade high 
cards for low ones and win! 
09903, TRS-80 Models I & III, 
$14.95 

Available at your 
local computer storel 



THE BASIC CONVERSIONS 
HANDBOOK FOR APPLE™, 

AND PET™ USERS (Brain Bank) 
A complete guide to converting Apple II 
and PET programs to TRS-80, TRS-80 
and PET to Apple II, and TRS-80 and 
Apple to PET. Equivalent commands are 
listed for TRS-80 BASIC (Model I, Level 
II,) Applesoft BASIC and PET BASIC, as 
well as variations for TRS-80 Model II 
and Apple Integer BASIC. Also describes 
various graphic capabilities. 
5534-X, $7.95 

LIBRARY OF PET 

SUBROUTINES (Hampshire) 
Explains the simplicity of writing a set of 
application programs, given a logical 
framework to build from and a few 
standard subroutines. All subroutines in 
this book are also available on PET disk. 
1050-8, $14.95 (t). All subroutines 
In this book are also available on 
PET disk, 11720, $25.00 (t) 



PET GRAPHICS (Hampshire) 
Instructs the PET user on how to 
program graphic displays with a collection 
of machine language subroutines. The 
subroutines speed up time-consuming 
programs in BASIC and enable the PET 
owner to write more efficient programs. 
1051-6, $16.95 (t). All Subroutines 
available on PET Disk, 
11620, $25.00 (t) 



THE SOFTSIDE SAMPLER: 
TRS-80 ENTERTAINMENT 

PROGRAMS (ed. Witham) A 
sampling of Soft Side Magazine's more 
exciting game programs in TRS-80 
BASIC, a symbol table, sample data, and 
one or more samples. 5162-X, $10.95 
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Listing 3 continu ed: 

Item Date 

1 1/01/81 
Correct ? y 
Command ? p 



Amount Description 

12.34 Movie tickets 



Code 
Entertainment 



Item 



Date 



Amount 



Description 



Code 



1 2/02/81 100.00 Balance from 1980 

2 3/03/81 18.00 Subscription to BYTE 
1 1/01/81 12.34 Movie tickets 



Balance forward 

Subscriptions 

Entertainment 



Command ? s 
Command ? p 



Item 



Date 



Amount 



Description 



Code 



1 1/01/81 12.34 Movie tickets 

1 2/02/81 100.00 Balance from 1980 

2 3/03/81 18.00 Subscription to BYTE 



Entertainment 

Balance forward 
Subscr ipt ions 



Command ? b 



Category Amount 

Balance forward - 100.00 
Entertainment - 12.34 

Subscriptions - IB. 00 

Balance - 69.66 

Command ? w Invalid command .... 
Command ? q Leaving Program 
Save file ? y 



Text continued from page 306: 

records, with each element consisting 
of seven items. This concept is similar 
to multidimensional arrays. There's a 
major limitation to BASIC multidi- 
mensional arrays that would preclude 
their use in this application: they 
must have all elements of the same 
type. Integers, reals, and strings can- 



not be grouped into one array in 
BASIC. 

Another advantage over multidi- 
mensional arrays is how elements are 
referenced. If you want to reference 
all the descriptors for a specific item, 
indicate "items[index]". To reference 
a specific descriptor of the item (e.g., 



the item's dollar amount), indicate 
"items[ index]. amount". You are thus 
able to reference all descriptors of a 
specific item as a group or to access a 
single descriptor. Pascal also allows 
use of long variable names, so state- 
ment meanings are usually apparent. 
It's fairly clear, for instance, that 
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YOUR COMPUTER HEADQUARTERS 



BUSINESSMAN'S SPECIAL 

• Apple II plus 4BK 

L* Apple Disc Drive II w /interface DOS 3 3* 

• 12" High Resolution Green Monitor . 

• Visicalc 3 3 Software 

52039 00 



PREPARE NOW FOR THE TAX BITE! 

• Apple II plus 48K 

• Apple II Disc w /interlace DOS 3.3 

• 12" High Resolution Monitor 

• Howard Tax Preparer 1982 

$2000°° 



THE HOME ACCOUNTANT PACKAGE 

• Apple II plus 48K 
'• Apple II Disc Drive with DOS 3 3 

• 12" High Resolution 
Monitor Green 

• The Home Accountant 

s 1949 00 



FAMILY 
SYSTEM 

Only 
s 2 100 00 



WORD PROCESSOR SYSTEM 

• Apple II plus 48K 

• Apple Disc Drive II with DOS 3 3 

* 12" High Resolution Monitor 

• IUS Orig. Easywriter 

• OKIDATA Microline 80 Printer 
• TYMAC Cable w/intertace 

s 2459 00 



THE TELE COMMUNICATION SYSTEM 

• Apple II plus 48K 

• Apple II Disc Drive with DOS 3.3 

• 12" High Resolution Monitor Green 

• DC Hayes Micromodem II 

The Source" Tele Communications/ 

$225900 



ACCESSORIES FOR APPLE 

VIDEXVideoterm-80Col ...... »279 M 

VIDEX Keyboard Enhancer Rev. 7 , 109 M 

DC Hayes Micromodem II *298°« 

Microsoft 2*80 CP/M Card - *289" 

Microsoft 16K Ram Card •ISV 

Saturn 32K Ram Card - '200 9 * 

VC Expand for Saturn Card 'SS* 

Mountain CPS Multifunction Card *189 w 

Mountain Clock '239" 

ABT Keypad "I09" 

Apple Language System with Pascal .»405 00 

Apple High Speed Serial Interface MSB" 

Dan Paymar Lower Case Chip '39" 

WORD PROCESSORS FOR APPLE 

IUS- Pro Easywriter '200* 

Orig. Easywriter '79" 

IUS - Datadex Apple Pie (word Proc. 40 Col) MOO" 

LJK Letter Perfect , , 129" 

Supertext II '129" 

Superscribe II '104" 

Executive Secretary '200" 

Magic Window *BS m 

GAME & HOBBY SOFTWARE FOR APPLE 



MICROSOFT 

Fortran 80 M54" 

A.LD.S 8 99' 6 

Basic Compiler *295 M 

TASC Compiler s 149" 

Cobol-80 s 595 00 

Context Connector s 145 00 

MICRO PRO 

Wordstar 3.0 ... '269" 

Spell Star "170" 

Mail Merge 8 95 M 

Super Sort-1 M39 08 



SOFTWARE FOR APPLE 

Vistdex s 159" 

Visitrend/Visiplot 3 215 00 

Visiterm s 120 00 

Visifile.: M99" 

Desktop Plan II M59" 

The Source s 90 00 

STONEWARE 

DB Master Vers. 3 s 179" 

Utility Pack I 8 90 00 



SOFTWARE 

Mlcrolab 

Data Factory s 120 00 

Invoice Factory M59" 

HOWARD SOFTWARE 

Tax Preparer New 1982 .*120 M 
Real Estate Analyzer . . S 129 M 



PERSONAL SOFTWARE 

Visicalc 3.3 s 159» s 

Visiplot s 149" 



Z-Term (CP/M) •80" 

ASCII Express 3.3 '55°° 

Brodebund Payroll *300 M 



Temple of Asphai '34* 

Hellf ire Warrior *34 M 

Rescue at Rigel , 34*° 

Crush, Crumple & Chomp ^S 00 

Jabber Tatky '28*, 

Major League Baseball . . 26*' 

Alien Rain »21 M 

Apple Panic '26 00 

Snoggle (joystick) *28 w 

Space Quarks *26°° 

Genetic Drift '26*° 

Red Alert •2B" 

Ultima »34« 

Star Thief *26 oe 

Bug Attack '26 00 

Sargonll , 31 00 

Pool 1.5 *30°° 

Shuffle Board *26 M 

Trick Shot •SS 80 

Dog Fight , 2fl ,> 

Olympic Decathlon '28* 



ABM »22" 

Robot War 'SB* 

Castle Wolfenstein % W* 

Zork *36"» 

Falcons *26 M 

Beer Run '31 00 

Outpost '26 -0 

Raster Blaster '26* 

Space Eggs *2&* 

Gorgon •35°° 

Cops and Robbers •SI" 

Tigers in the Snow % Z5 m 

The Battle of Shiloh »35" 

The Shattered Alliance . .'50" 

Computer Baseball *35" 

Computer Quarterback . . *3B*° 

Phantoms Five *26"* 

Sneakers •26" 

TG Joystick *49" 

TG Game Paddles »34 ,a 

Three Mile Island *36** 



EDUCATIONAL FOR APPLE 

Edu-Ware Math/Fractions *34 M 

Math/Decimals 9 34" 

Arithmetic Skills >43 00 

Algebra! s 34" 

Compuspell System 9 26 M 

Data Disc Lev. 4-5-6-7-8 (Requires System) . . . ea. 8 18 00 

CMA Teacher Plus s 44" 

CMA Teacher Plus Pack *65 M 



fc commodore 

COMMODORE PERSONAL COMPUTER 

VIC 20 (5K) w/RF Modulator (Expands up to 32K> '262" 
DATA TAPE RECORDER (f/Cassette Programs) . ,#» 

VIC 1210 3K Memory Expands S 39 M 

VIC 11108K Memory Expands s 59" 

VIC 1906 Super Alien (Cartridge, 

Plugs Directly Into VIC 20 Computer) 8 27 M 

VIC 1907 Jupiter Lander (Cartridge, 

Plugs Directly into VIC 20 Computer) s 27" 

VT 106A Recreational Program A Consisting of A 6 
Pack of (Cassettes) (1) Biorythem (2) Car Chase (3) 
Black Jack (4) Space Game (5) Math (6) Slither . . s 58" 
VT 107 Cassette Six Pack (1) Personal Filing System 1 
(2)PFS 2 (3) VIC Typing Tutor (4) Expense Calendar (5) 

Mortgage & Loan (6) Home Inventory . . s 58" 

"Introduction To Basic & Computers" (Book) . . . s 22 00 
2 Atari Joysticks (for Games Requiring Them) . . . S 19 M 
Bizcomp Modem for VIC 20 S 149 M 



Texas Instruments 

! 99/4 a Computer 



Rf'&JPACKARD 




ATARI w ;" h " K 

$74950 

810 
|\Disc Drive 




Orig. 950.00 Now $369 95 

Disc Drive Control 224.95 

Disc Memory Drive 349.95 

Solid State Printer 295.00 

RF Modulator ...39.95 



449" 

S 64 95 



Tl 59 Programmable 169.95 

Tl 58C Programmable 74.95 

PC 100C Printer for 58/59 . . . 149.95 



Solid State Speach Synlhesizerl 19.50 
Telephone Coupler (modern) . ,174.50 
RS-232 Accessories Interface . 172.50 
Memory Expansion by 32- K 295.00 
10" Color Monitor 324.50 



A limit k-vs k-Hr 11 injirm in mil mil fcrchiUlrvii 

•Jsy'VTeV 

IN STOCK jJM % 3|i; 

LOGO^Bf 

...fnfftl [WHslnMriimmts Hi 



The HP-85 is a powerful 
Basle language computer, 
complete with keyboard, 
CRT display, printer and 
tape drive all in one 20 
pound unit. 16K RAM, ex- 
pandable to 32K. 

Only $ 2495 00 

HP-125 CPU Terminal 
Reg. 3,750 Our Price 9 2,995 

7225B Graphics Plotter 
OPT. 002 Reg. 2,450 M939 
82901M 5V4" Dual Master 

Flex. Disc Drive 

Rag. 2,500 M939 

2631 B Impact Printer 

OPT. 885 Reg. 3,950 

Our Special Price s 2,500 

Limited Quantities 



ATARI 410 
PROGRAMMABLE RECORDER 

■anemia 

QUME SPRINT 

NEC Spinwriter 3500 Series . CALL 

CENTRONICS 739 . ! 699.00 

DIABLOXEROX 

630 (RS-232) Daisywheel prntr s 2399 

Forms Tractor Bi Direct s 250 

SANYO MONITORS 

VM-4509 9"BAW 169.95 

DM-5112CX 12" Green . 269.95 
DMC-6013 13" Color 449.95 

82A OKIDATA 

Graphics, 120 CPS, Bidirec- 
tional, Friction and Pin Feed, 

80/1 32 Columns 519.95 

83A 

Graphics, 120 CPS, Bidirec- 
tional, Friction and 'Tractor, 136 
Col., Takes 15" paper . , 795.00 
Tractor Feed Optional . . . 55.00 
EPSON PRINTERS 

MX-80, MX-80FT, MX-100FT 
CALL FOR LOW PRICES 



OPEN SUNDAYS 

CORPORATE ACCOUNTS WELCOME 




67 West 47th Street, New York, N.Y. 10036 
115 West 45th Street, New York, N.Y. 10036 
MAIL ORQER ADDRESS: 36 E. 19th St. New York, N.Y. 



10003 




(212)260-4410 

TOLL FREE OUT OF STATE 

800-221-7774 
800-221-5858 
800-223-5661 



items on sale for limited time only, and are subject to limited availability. Not responsible for typographical errors. This ad supersedes all other ads 
prior to Feb. '82. All orders subject to verification and acceptance. Minimum shipping and handling $4.95. 
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#22 SOFTWARE 



ULTIMATE SOFTWARE PLAN 



We'll match any advertised price on any 
item that we carry. And if you find a lower 
price on what you bought within 30 days of 
buying it, just show us the ad and we'll 
refund the difference. 
It's that simple. 



DISK WITH / 
MANUAL/ 
ARTIFICIAL INTELLIGENCE 

Medical(PAS-3) $849/$40 

Dental (PAS-3) $849/$40 

ASYST DESIGN 

Prof Time Accounting. $549/$40 
General Subroutine. . $269/$40 
Application Utilities. . $439/$40 
COMPLETE BUS. SYSTEMS 

Creator $269/$25 

Reporter $169/$20 

Both $399/$45 

COMPUTER CONTROL 

Fabs(B-tree) $159/$20 

UltraSortll $159/$25 

COMPUTER PATHWAYS 

Pearl (level 1) $ 99/S25 

Pearl (level 2) $299/$40 

Pearl (level 3) $549/$50 

DIGITAL RESEARCH 
CP/M 2.2 

NorthStar $149/525 

TRS-80 Model II (P+T) $159/$35 

Micropolis $169/$25 

Cromemco $189/$25 

PL/l-80 $459/$35 

BT-80 $ 1 79/$30 

Mac .$ 85/$15 

Sid $ 65/$15 

Z-Sid $ 90/$15 

Tex $ 90/$ 1 5 

DeSpool $ 50/$10 

CB-80 $459/$35 

CBasic-2 $ 98/$20 

D.M.A. 

Ascom $149/$15 

Formula $539/$45 

GRAHAM-DORIAN 

General Ledger $729/$40 

Acct Receivable $729/$40 

Acct Payable $729/$40 

Job Costing $729/$40 

Payroll II $729/$40 

Inventory 1 1 $729/$40 

Payroll $493/$40 

Inventory $493/$40 

Cash Register $493/$40 

Apartment Mgt $493/$40 

MICRO-AP 

S-Basic $269/$25 

* Selector IV $295/$35 

•* Selector V $495/$50 

MICRO DATA BASE SYSTEMS 

HDBS $269/$35 

MDBS $795/$40 

DRSorQRSorRTL $269/$10 

MDBSPKG $1295/$60 

MICROPRO® 

WordStar $319/$60 

Customization Notes. $429/$na 

Mail-Merge $109/$25 

WordStar/Mail-Merge . $419/$85 

DataStar $249/$60 

WordMaster $11 9/$40 

SuperSortl $199/$40 

Spell Star $175/$40 

CalcStar $259/$na 

MICROSOFT 

Basic-80 $298 

Basic Compiler $329 

Fortran-80 $349 

Cobol-80 $629 

M-Sort $124 

Macro-80 $144 

V Macro-86 $259 

Edit-80 $ 84 

MuSimp/MuMath $224 

MuLiSp-80 $174 

• Multi Plan Call 

s Manager Series Call 



MANUAL 
ONLY 



Combine our price protection with the 
availability of full professional support and 
our automatic update service and you have 
the Ultimate Software Plan. 

It's a convenient, uncomplicated, logical 
way to get your software. 

«X (New items or new prices) 

CP/M users: 

specify disk systems and formats. Most formats available. 



MICROTAX 

Individual $250/na 

Professional $1000/na 

Partnership $750/na 

Package $1500/na 

ORGANIC SOFTWARE 

TextWriterlll $111/$25 

DateBookll $269/$25 

Milestone $269/$30 

OSBORNE 

General Ledger $ 59/$20 

Acct Rec/Acct Pay. . .$ 59/$20 

Payroll w/Cost $ 59/$20 

All 3 $129/$60 

All 3 + CBASIC-2 $199/$75 

Enhanced Osborne. . $269/$60 

With "C" Basic $349/$75 

PEACHTREE® 

General Ledger. . .... $399/$40 

Acct Receivable $399/$40 

Acct Payable $399/$40 

Payroll $399/$40 

Inventory $399/$40 

Surveyor $399/$40 

Property Mgt $799/$40 

CPA Client Write-up. . $799/$40 
\»* Order entry (Cobol). . . . $900 

<^MIg Address $349 

P5 Version Add $129 

SOFTWARE WORKS 

Adapt(CDOStoCP/M}.$ 69/$na 

Ratfor $ 86/$na 

SOHO GROUP 

MatchMaker $ 97/$20 

Worksheet $177/$20 

STRUCTURED SYSTEMS 

GL or AR or AP or Pay Call 
Inventory Control .... Call 

Analyst Call 

Letteright Call 

QSort Call 

NAD Call 

Order Entry Call 

SUPERSOFT 

Diagnostic I $ 49/$ 20 

Diagnostic II $ 84/$ 20 

Disk Doctor $ 84/$20 

Forth (8080 or Z80) ... $ 1 49/$30 

Fortran $219/$30 

Fortran w/Ratfor $289/$35 

C Compiler $174/$20 

Star Edit $189/$30 

Other less 10% 

TCS 

GLor ARor APorPay$ 79/$25 

All 4 $269/$99 

Compiled each $ 99/$25 

Inventory $ 99/S25 

UNICORN 

Mince $l49/$25 

Scribble $149/$25 

Both $249/$50 

"PASCAL 

^ Pascal/MT+ Pkg $429/$30 

^Compiler $315 

^Sp Prog $175 

Pascal/2. $349/$30 

Pascal/UCSD 4.0 $429/$50 

^Pascal/M $355/$20 

DATA BASE" 

FMS-80 $649/$45 

dBASE II $595/$50 

Condor II $899/$50 

Access 80 Level 1 $249 

Access 80 Level 2 $429 

Access 80 Level 3 . , . $679 
Optimum $749/$50 



WHITESMITHS 

"C" Compiler $600/$30 

Pascal (incl X") $850/$45 

WORD PROCESSING" 

v" Corrector $109/$na 

WordSearch $179/$50 

SpellGuard $229/$25 

VTS/80.... $259/$65 

Magic Wand... $289/$45 

Spell Binder $349/$45 

Select... $495/$ na 

"OTHER GOODIES 

Forecaster $ 1 99/$ na 

Micro Plan $419/$na 

Plan 80 $269/$30 

SuperCalc $269/$ na 

Target $189/$30 

^BSTAM $149/$na 

^BSTMS $149/$na 

TinyX" ...$ 89/$50 

Tiny X" Compiler $229/$50 

Nevada Cobol $129/$25 

MicroStat $224/$25 

^Vedit $130/$15 

MiniModel $449/150 

StatPak $449/$40 

Micro B + $229/$20 

Raid $224/$35 

String 80 $ 84/$20 

String/80 (source) $279/$na 

ISIS CP/M Utility $199/$50 

Lynx $199/$20 



INFO UNLIMITED 

EasyWriter $199 

Datadex $249 

EasyMailer $128 

Other less 15% 

MICROSOFT 

Softcard (Z-80 CP/M) .$298 

Fortran $179 

Cobol $499 

Tasc $139 

MICROPRO 

Wordstar $269 

MailMerge $ 99 

Wordstar/MailMerge . $349 

SuperSortl .$159 

Spellstar $129 

PERSONAL SOFTWARE 

Visicalc3.3 $159 

Desktop/Plan II $159 

Visiterm $129 

Visidex $159 

Visiplot $149 

Visitrend/Visiplot $229 

Visifile $199 

PEACHTREE® 

General Ledger $224/$40 

Acct Receivable $224/$40 

Acct Payable $224/$40 

Payroll $224/$40 

Inventory $224/$40 

OTHER GOODIES 

dBASE II $595/$50 

VU#3R 

(usew/Visicalc) $ 79 

Context Connector 

(usew/Visicalc) $129 

Micro Courier. $219 

TCS Apple 

(complete business) $269/$99 

Super-Text H. $127 

Data Factory $134 

DB Master $184 

Charles Mann less 1 5% 

STC less 15% 



ORDERS ONLY-CALL TOLL FREE VISA • MASTERCHARGE 

1-800-854-2003 ext. 823 * Calif. 1-800-522-1500 ext. 823 

Overseas — add $10 plus additional postage • Add $2.50 postage and handling per each item • California 

residents add 6% sales tax • Allow 2 weeks on checks, COD. ok • Prices subject to change without notice. 

All items subject to availability • ® — Mfgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 

6520 Selma Ave. Suite 309 ■ Los Angeles, Ca. 90028 • (213) 837-5141 

Int'l TELEX 499-0446 DISCSOFT LSA • USA TELEX 194-634 (Attn: 499-0446) 

TWX 910-321-3597 (Attn: 499-0446) 



"items[ index], year" refers to the year 
for the specific item. 

Program Operation 

There are a few differences in oper- 
ation between the Pascal /Z and Pas- 
cal/MT+ programs. Pascal/MT-h 
version 5.2 offers the choice of BCD 
or floating-point format for real num- 
bers. For this program, I used BCD 
numbers. Pascal /Z version 3.0 offers 
only floating-point format; therefore, 
an error of a penny or two will show 
up occasionally. Input of data from 
the keyboard is a little different in 
Pascal than in BASIC. If there's a 
variable with the type CHAR, it can 
hold a single character. A READ 
statement awaiting this variable will 
be satisfied when a single character is 
typed in. Pascal/MT + does not re- 
quire a carriage return to indicate that 
the character has been typed. So, 
when a key is pressed for a single- 
character command, the program will 
process the command immediately. 
Keyboard input in Pascal/Z is han- 
dled like keyboard input in BASIC. 
After you enter a single-character 
command, the program will wait for 
a carriage return. This variation has 
an interesting effect when entering the 
item description (a string with a max- 
imum length of 30 characters). 

In both versions of the program, 
typing a carriage return will ter- 
minate this string. In the 
Pascal /MT+ version, if the descrip- 
tion is greater than 30 characters, the 
program will terminate the string 
when the 30th character is entered 
and then go on. In the Pascal/Z ver- 
sion, the string input is not processed 
until the carriage return is pressed. If 
the string entered is over 30 charac- 
ters, Pascal/Z detects an error and 
abruptly terminates the program. 

Observations: Basic vs. Pascal 

One of the first things the BASIC 
user notices when using Pascal or 
other compiled languages is that com- 
piling takes time. For example, when 
using Pascal/Z, the program must be 
compiled, assembled, and linked. For 
the Pascal NOW program, this pro- 
cess takes almost 8 minutes. When us- 
ing Pascal/MT + , the program must 
be compiled and linked, a process 
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push buttons, too. 




learn about your evolving office at 




THE THIRD ANNUAL 



AUTOMATION 



Moscone Center • San Francisco • April 5-7, 1982 



Everyone is affected by office automa- 
tion. Directly or indirectly The dramatic 
changes it carries with it touch all our lives. 
For some of us, how we manage these 
changes may even shape our professional 
futures. 

That's why we urge you to attend the 
one conference that can provide you with 
the latest information about and insights 
into this exciting-but-sometimes-scary 
concept. We'll accomplish this through a 



program of technical sessions spotlighting 
featured speakers. Through a series of 
innovative industry-related workshops. 
Through an exhibit floor packed with dis- 
plays by some 200 companies. 

If you're uncertain about any aspect of 
office automation, don't push the panic 
button! Instead, fill out and mail this coupon. 
Learn in more detail about the conference 
whose theme focuses on "The Human 
Connection:' On you. 



Sponsored by the American Federation of Information Processing Societies, Inc. 



NAME_ 



_TITLE_ 



COMPANY, 
ADDRESS__ 




Mail to: 

AFIPS 

19820AC 

P.O. Box 9659 

Arlington, VA. 22209 



CITY. 



_STATE_ 



_ZIP_ 



"THE INTERNATIONAL CONFERENCE FOR DECISION MAKERS" 
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We will meet or 
beat any price 
in the U.S.A. on 




MICROCOMPUTERS 

In fact, no matter what price 

you see advertised by Micro 
Management, Perry Oil, Pan 
American, or any authorized 
Radio Shack dealer for TRS- 
80 Computers with pure fac- 
tory installed memory and 
full warranty, we'll beat it! 



ATARI 

MICROCOMPUTERS , 



We have consistently offered 
the complete TRS-80, ATARI, 
EPSON, APPLE, and MAXELL 
lines at the best prices in the 
U.S.A. And we offer the best 
delivery from the largest 
inventory in the Northeast. 
If you're looking for the best 
prices in the U.S.A., check 
the others but call Computer 
Discount of America. 

TRS-80 and Radio Shack are trademarks of Tandy Co 



CALL TOLL FREE: 
800-526-5313 



Computer 
Discount 

of America 



COMPUTER DISCOUNT OF AMERICA, INC. 
15 Marshall Hill Road. West Milford Mall 
West Milford, New Jersey 07480-2198 
In New Jersey Call 201-728-8080 



that requires nearly 4 minutes. Both 
times are for a Z80-based system 
operating at 4 MHz. 

In seven years of teaching com- 
puter programming, I've noticed a 
definite improvement in the quality 
of programs written by people using 
compiled languages. When working 
with BASIC, it's very tempting to 
write programs using the cut-and-try 
technique: if a program doesn't work, 
throw in a few GOTO statements to 
patch it up, then try it again. BASIC 



program changes can be incorporated 
and evaluated very quickly. This 
characteristic almost encourages an 
inelegant technique. 

With a compiled language like 
Pascal, you're more apt to think 
through a problem because of the 
relatively long time required to incor- 
porate changes. The available ver- 
sions of Pascal are evolving, so I'd en- 
courage you to make a very careful 
comparison of each version's features 
before making a selection. ■ 



Pascal Standards 



One of the problems plaguing 
BASIC is the lack of a standard. Pascal 
has a slightly different problem — it has 
several standards. At present, there ap- 
pear to be three main "standards" for 
Pascal: the Jensen and Wirth standard, 
the UCSD standard, and the ISO stan- 
dard. Some of the differences among 
these are very subtle, but other dif- 
ferences can hamper program 
transport between systems. I won't at- 
tempt to say which of these standards 
is "The Standard," but 1 will offer 
observations on the differences be- 
tween some versions of Pascal. 

While this program was being writ- 
ten, I had access to three versions of 
Pascal: Pascal/ 'Ml "4- , version 5.2, 
Pascal/Z, version 3.0, and UCSD 
Pascal, version 1.0 (pseudocode). The 
first two compilers are native code 
compilers, compiling the Pascal source 
code directly to 8080/ Z80 machine 
code. The UCSD version is a pseudo- 
code (p-code) compiler, compiling the 
Pascal source to an intermediate code 
(p-code) which is then interpreted. I 
ran a prime number program under all 
three versions as a benchmark and 
measured execution times. Because the 
p-code version took almost five times 
as long as the native code versions, I 
only wrote versions of the program in 
Pascal/ MT+ and Pascal/Z. 

The main difference between 
Pascal/ MT-h and Pascal/Z lies in how 
they handle character strings. Jensen 
and Wirth define strings in a very 
limited sense and do not define any 



string functions or procedures. UCSD 
Pascal has set a de facto standard for 
strings, and Pascal/ MT+ has incor- 
porated these UCSD string functions 
and procedures into its version of 
Pascal Pascal/Z defines its own string 
functions and procedures, which are 
not directly compatible with those of 
UCSD Pascal 

Disk input/ output (I/O) is another 
area where Pascal/ 'MT4- and Pascal/Z 
differ. Pascal/ MT+ has incorporated 
full file buffer], GET, and PUT I/O 
and has kept its file I/O as close as 
possible to ISO and Jensen and Wirth 
standards. Pascal/Z has not imple- 
mented standard file buffer f , GET, or 
PUT I/O, and as a result, the proce- 
dures that read and write to external 
files are a bit different. When printing 
real numbers, the field width specifica- 
tion for Pascal/Z did not work prop- 
erly. Consequently, the sections of the 
program that print headings and real 
numbers were modified. By the time 
this article is published, the problem 
should be remedied. 

The CASE statement, as defined by 
Jensen and Wirth, does not allow for 
exceptions. Both versions of Pascal in- 
corporate extensions to handle excep- 
tions. Pascal/ MT+ uses the statement 
ELSE as it is used in IF-THEN-ELSE 
statements to identify the exceptions. 
Pascal/Z uses ELSE: to identify excep- 
tions. It considers the ELSE as another 
case and, as a result, follows it with a 
colon. 
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COmPUTER DEVICES 



AVAILABLE NOW ... SYSTEM 2800 FROM SYSTEMS GROUP 

FEATURES 

• IEEE S-100 Bus Compatible Systems, Z80A • Table Top or Rack Mountable 
wmmmmmmmmmmmmmmmm^ Based * Two Switched AC Outlets on Rear Panel 

• I W °w?' ! ?f h Dri ^, S: Sing ^- °J ^° Uble Si , d ^ D • One Year Warranty on Entire System 
Double Density Floppy Disk Drives or 10MB 

Winchester Hard Disk Drive 2812 cp/M 2 single Sided Floppies $371SM 

• 20MB Winchester and Tape Backup 2814 CP/M, 2 Double Sided Floppies 4425.00 

ooi en.- ^ *•■*. jw u u 2819 CP/M, 1 10 MB Winchester & .... , 

mgj^^ • 8-Slot Shielded and Terminated Motherboard 1 Double Sided Floppy 6675.00 ■ «■» 

P q m^^^^ . System Software Selection includes CP/M*, 2824 MP/M, 2 Double Sided Floppies 5235.00 HJ± 

MP/M* or OASIS** 2829 MP/M, 1 10 MB Winchester & 

Model 2812/14/24 . Single . User or Multi-User Systems. ' D ° Ubled Sided Howy "" 7m0 ° M » del M19/29 

Expandable to 6 Users 





s-ioo I'Honrcxs 



iimiiiiiiiiiii 
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QUALITY RAM FROM SYSTEMS GROUP 

• Z-80 4MHZ operation with no wait states 

• IEEE compatible timing - 200 NS 4116's 

• Factory assembled, tested & burned in 

DMB6400 64 K (Bank Select, shown). $740.00 

DM6400 64K 540.00 

DM4800 48K 510.00 

DM3200 32K 475.00 




CONFIGURE A COMPLETE S-100 SYSTEM 
WITH 2nd GENERATION* PRODUCTS 
FROM SYSTEMS GROUP. 

• CPC 2810 (shown) Z-80 A processor board 
(4MHZ) with 4 serial & 2 parallel 

ports $369.00 

• CPC2813 - same as CPC2810 but 2 serial 
ports only $345.00 

• FDC2801/8 - 8" floppy disk controller 
board, up to 4 single/ double sided drives, 
single or double density. $349 .00 

• INO-2804 - 4 channel serial I/O...... 329.00 

• CRA-100 - Cromix* adaptor board.. $55.00 

CALL US FOR OUR MOST 
CURRENT PRICES! 

*2nd Generation is a trademark of Measurement Systems 
and Controls, Inc. Cromix is a trademark of Cromemco, 
Inc. CP/M and MP/M are trademarks of Digital 
Research. OASIS is a trademark of Phase One Systems. 



PAPER TIGER 
PRINTERS 



IDS 460G 9x9 Dot Matrix Printer $890.00 

IDS 560G Wide Carriage Printer 1099.00 

TERMINALS 

ADDS Viewpoint $569.00 

TeleVideo 910 579.00 

Tele Video 9 1 2C 679.00 

TeleVideo 920C 729.00 

TeleVideo 950 929.00 



8" DISK DRIVES 

Shugart 801R $399.00 

NEC FD1160 (double sided) 525.00 

DYNAMIC RAMS 

41 16 (200ns) set of 8 $24.00 

4164 (64Kxl) $18.00 

wabash 

8" or 5V4" flexible diskettes certified 100% error 
free with manufacturer's 5-year limited warranty 
on all 8" media. So ft -sectored in boxes of 10. 
5 l A" available in 10-sector. 

(Add $3.00 for plastic library cases) 

8" single sided, single density $27.50 

8" single sided, double density 35.50 

8" double sided, double density 45.50 

5V*" single sided, single density 27.50 

5Vi" single sided, double density 29.50 



6502 PRODUCTS 



6502DM 




9$ # 



HETA 32K RYTE EXPANDABLE RAM FOR 

6502 AND 6800 SYSTEMS 

AIM 65 KIM SYM PET S44-RUS 

• Plug compatible with the AIM-65/SYM expan- 
sion connector by using a right angle connec- 
tor (supplied). 

• Memory board edge connector plugs into the 
6800 S44 bus. 

• Connects to PET using an adaptor cable. 

• Uses + 5V only, supplied from the host com- 
puter. 

• Full documentation. Assembled and tested 
boards are guaranteed for one full year. 
Purchase price is fully refundable if board is 

. returned undamaged within 14 days. 

Assembled with 32K RAM $349.00 

& Tested with 16K RAM... 329.00 

Bare board, manual & 6 hard- to- get parts. 99.00 
PET interface kit. Connects the 32K RAM board 
toa4Kor8KPET ....$ 69.00 

AIM Professional Enclosure... $175.00 



TERMS: Minimum order $15.00. Minimum ship- 
ping and handling $3.00. Calif, residents add 6% 
sales tax. Cash, checks, Mastercard, Visa and pur- 
chase orders from qualified firms are accepted. 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing subject to change without notice. 

INTERNATIONAL ORDERS: Add 15 % to pur- 
chase price for all orders. Minimum shipping 
charge is $20.00. Orders with insufficient funds 
will be delayed. Excess funds will be returned 
with your order. All prices are U.S. only. 



comPUTER Devices 

ISO W.COUMS AVE. 

OR ftnC€, CA 98668 

(714)633-7880 




Collector ^Edition 
BYTE COVERS 

The Byte covers shown below are available as beautiful Col- 
lector Edition Prints. Each full color print is 11" x 14", including 
\W border, and is part of an edition strictly limited to 500 prints. 
The artist, Robert Tinney, has personally inspected, signed and 
numbered each print. A Certificate of Authenticity accompanies 
each print guaranteeing its quality and limited number. 

The price of a Collector Edition Byte Cover is $25, plus $3 per 
shipment for postage and handling ($8 for overseas airmail). 
Collector Prints 9, 10, 1 1 and 12 can be purchased as a set for 
$80, as can Prints 13, 14, 15 and 16. 

Collector Edition Byte Covers are also available in the beauti- 
ful mat and frame shown above for $60 each (if Set 9-12 or Set 
13-16 is ordered framed and matted, the price per set is $200). 
The mat is a neutral gray which blends with most decors, and the 

black 1 2" x 16" frame is trimmed in 
silver. The print is mounted under 
non-glare glass. 

Framed and matted prints are 
shipped UPS— no delivery to P.O. 
boxes. Because of expense and 
breakage, no framed prints are 
shipped overseas. Please allow 4- 
6 weeks delivery for framed prints. 
To order use the coupon be- 
low; Visa and Master Charge 
orders may call Toll Free. 



S__1_i__,___ 







SOFTWARE PIRACY THE PROGRAMMING ROUTE 

Print 9- $25 Print 10 -$25 



FUTURE PAST 
Print 12 -$25 



TOTAL ECLIPSE 
Print 6 - $25 



COMPUTER HARDWARE 
Print 7 - $25 




PERSPECTIVES 
Print 8 - $25 
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COMPUTER CHESS 

Or? 1978 



THROUGH THE 

TRAP DOOR 

Mar. 1979 

$35*00 



BREAKING THE 

SOUND BARRIER 

Sept. 1977 

$35 00 



ALSO AVAILABLE are the prints 
shown at left. 'Computer Chess"' is 
an 18" X 22" full color poster. 

"Through the Trap Door" and 
"Breaking the Sound Barrier" are 
limited editions of 750 prints each, 
signed and numbered by the artist. 
Each print is 18" X 22". and is 
accompanied by its own Certificate 
of Authenticity. If both "Door" and 
"Barrier" are ordered, a special 
price of $55 applies. 

A)! three prints shown at left are 
shipped first class in heavy duty 
mail tg , oes. 



Please send me the following Prints: 



QTY TITLE 






AMOUNT 

$ 








$ 








$ 








$ 








$ 


Frames — $35 each 






$ 


□ Set 9-12 or □ 13-16 — 


$80. 




$ 


Both "Trap Door" and "Barrier" - 


-$55 


$ 



postage & handling $3.00 (Overseas $8.00) $_ 
TOTAL f$~~ 



□ I have enclosed check or money order. 

□ Visa □ MasterCard 

Card # 

Expiration Date_ - 



SHIP MY PRINTS TO: 

Name 

Address 

City 

State 



_Zip_ 



Mail this coupon to: I 

robert tinney graphics [ 

1864 N. Pamela Drive ■ 

Baton Rouge, LA ■ 

-__ 70815 I 



24 HOURS A / 54 970 

7DA >YSAWEEK> 




languages 







SV.S'Tf;M 



BASIC Scientific 
Subroutines, Vols, I and 
II 

Valuable programs for professional 
and hobbyist 

by Fred R. Ruckdeschel 

Designed for the engineer, 
scientist, experimenter, and 
student, this series presents a 
complete scientific subroutine 
package featuring routines 
written in both standard 
Microsoft and North Star 
BASIC. 

• Volume I covers plotting, 
complex variables, vector and 
matrix operation, random 
number generation, and series 
approximations. 

• Volume II includes least- 
squares approximation, 
special polynomial functions, 
approximating techniques, op- 
timization, roots of; functions, 
interpolation, differentiation, 
and integration. 

Volume I 

ISBN 0-07-054201-5 

336 pages; hardcover 

19.95 

Volume 11 

ISBN 0-07-054202-3 



Threaded Interpretive 
Languages 

How to implement FORTH on your 
280 

by Ronald Loeliger 

This book develops an inter- 
active, extensible language 
with specific routines for the 
Zilog Z80 microprocessor. 
With the core interpreter, as- 
sembler, and data type defin- 
ing words covered in the text, 
it is possible to design and 
implement programs for al- 
most any application and 
equivalent routines for dif- 
ferent processors. 

ISBN 0-07-038360-X 
272 pages; hardcover 
18.95 



Beginner's Guide for the 
UCSD Pascal System 

The most popular Pascal version ex- 
plained by its creator 

by Kenneth L. Bowles 

Written by the originator of 
the UCSD Pascal System, this 
informative book is an orien- 



From BYTE Books 



For the novice, this book 
steps through the System, 
bringing the user to a sophis- 
ticated level of expertise. 
Once familiar with the 
System, the reader will find 
the Guide an invaluable 
reference tool for creating ad- 
vanced applications. 

ISBN 0-07-006745-7 
204 pages; softcover 
11.95 



The BYTE Book of Pascal 

A powerful, structured language 

Blaise W. Liffick, Editor 

Based on articles, language 
forums, and letters from 
BYTE magazine, this work is 
a valuable software resource. 
Pascal continues to be 
popular as a structured pro- 
gramming language. Written 
for both potential and 
established users, this book 
introduces the Pascal language 
and examines its merits and 
possible implementations. 
Featured are two versions of a 



in BASIC and the other in 
8080 assembly language; a 
p-code interpreter written in 
both Pascal and 8080 
assembly language; a chess- 
playing program; and an APL 
interpreter. 

ISBN 0-07-037823-1 
334 pages 
hardcover 
$25.00 



Beyond Games: Systems 
Software for Your 6502 
Personal Computer 

Creating programs for the Apple, 
Atari, Challenger and PET com- 
puters 

by Kenneth Skier 

At last, a complete program- 
ming guidebook. A self- 
contained course in struc- 
tured programming and top- 
down design, this book 
presents a powerful set of 
tools for building an extended 
monitor, disassembler, hexa- 
decimal dump routine and 
text editor programs. 



800 pages; 
23.95 


hardcover tation guide to the System. 


n i .i Z ISBN 0-07-057860-5 
rascal compiler, one written ... , 

440 pages; softcover 

14.95 
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Title 


Price Quantity 


Amount 


Address 


City 


State Zip 








BYTE Bo 
Circle 418 


Check Amount 

Enclosed 

Bill Visa/Master Card Number 










Add 75<t per book to cover shipping 
costs: 

Total 
ORDER TOLL FREE 800/258-5420 




Expiration 
Date 


B-2 


oks 70 Main Street Peterborough, N.H. 03458 
on inquiry card. 
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BYE 

BASIC 



3#1 



Announcing the quick and easy way 
to write custom business applications 
i#vay j in hours instead of weeks. 



At last, you can get a microcomputer 
business application development system 
that is designed for one purpose 
only . . . fast production of bug-free 
professional-looking custom business 
applications. 

"Thinks" the Way Business Thinks 

Quic-N-Easi is the revolutionary screen- 
format-oriented application development 
system that thinks in terms of transactions, 
records and fields. The same way business 
thinks. Quic-N-Easi expects an application 
to include custom formatted key entry. It 
lets you set up the character, field, and 
record validity checks business wants by 
merely filling in the blanks. It automatically 
signals in real time when errors occur 
and "explains" what is wrong in plain 
English messages you select for each 
custom application. 

Much Faster than BASIC 

Quic-N-Easi programming is much faster 
than BASIC because the standard busi- 
ness applications (key input, file handling, 
and output reporting) are handled via 
pre-programmed parameter driven sub- 
routines. To produce finished professional 
looking custom business programs, you 
merely: 







S 



Draw the business formats directly 
on the CRT in minutes. 

Fill in the blanks for field attributes, 
validations, tables, etc. 



r^l Invoke the Quic-N-Easi interpreter 
L— I to check fields against tables, check 

limits, access data files, and perform 

business calculations, etc. 
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"3 Optionally define file and output 
formats right on the screen. 

Pays for Itself in a Week 

By eliminating the coding drudgery of 
writing screen, field, file, and format 
programs in BASIC, programmers are 
free to concentrate on the unique business 
aspects of each custom application. No 
professional programmer can afford to 
develop one more business application 
without Quic-N-Easi. The savings are so 
significant with Quic-N-Easi, it can actually 
pay for itself in only one week. 

Gives You Much More than a 
Screen Builder . . . the Only 
Complete Business Development 
System for Microcomputers 

Quic-N-Easi handles the entire application 
development job from key entry to final 
output. You get everything you need, 
including detailed documentation to begin 
writing professional programs the first 
day. You get . . . 

r^Tt A singularly capable Quic-N-Easi 
* — J screen builder 

r^n A comprehensive parameter driven 
- J Quic-N-Easi content editor 

A full Quic-N-Easi interpreter 
language 

A complete Quic-N-Easi file 
management system with Index 
Sequential, Random, and 
Sequential File Access Method 

A complete Quic-N-Easi print format 
handler 

A detailed Quic-N-Easi reference 
manual 



TM 



H 
S 

H 

H 



r^l A Quic-N-Easi self-teaching guide 
r^l A Quic-N-Easi quick reference card 
r^ll An interface to other program files 

ORDER NOW— Don't Waste 
One More Day Coding BASIC 

Your time is too valuable to waste hours 
on end writing BASIC code. The first 
week you use Quic-N-Easi, your finished 
business programs will look better, run 
better, and return more dollars to you. 
Don't delay. Order Quick-N-Easi today. 
Phone ... 215 968-0689 

num- n - easi 

STANDARD MICROSYSTEMS INC. 

136 GRANITE HILL COURT, LANGHORNE. PA 19047 

Pricing Information 

■ Complete Quic-N-Easi system $395 

■ Manual only $60 

■ Visa and Mastercard accepted 

■ Dealer Inquiries Invited 

Minimum System Requirements 

Z80 • 48K • Floppy Disc 

• CP/M {except TRS80 Mod III) 

Other Disk Formats • 8" Single Density 
Vector Graphics • Micropolis Model 2 

Customized Versions • TRS80 Mod II, 
TRS80 Mod III, APPLE, OSBORNE, 
INTERTEC, VECTOR , ZENITH 

Apple, CP/M, Intertec. Micropolis. and TRS80 are 
trademarks of Apple Computer, Digital Research, Intertec 
Data Systems, Micropolis Corp , and Tandy Corp. 



Circle 333 on inquiry card. 



BYTE's Bugs 



Bugs Switch 
Photos and Figures 

The two photographs on 
page 40 of Steve Ciarcia's arti- 
cle "Switching Power Sup- 
plies" were inadvertently 
transposed. (See the Novem- 
ber 1981 BYTE.) The photo- 
graph above the caption for 
photo 3 is actually photo 4 
and vice versa. 

Gremlins also struck Chris 
Crawford's article, "The Atari 
Tutorial, Part 3: Player- 
Missile Graphics." (See the 
November 1981 BYTE, page 
312.) The color portions of 



Chris's figures 1 and 2b, which 
represented the video images, 
were omitted, and figure 4 ap- 
peared upside down. The cor- 
rected figures are shown 
here.B 




Figure 4 





HEXADECIMAL 
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Figure 1 





THESE BITS GIVE THE SHAPE 
AND VERTICAL POSITION FOR 

MISSILE MISSILE MISSILE MISSILE 
3 2 10 
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Figure 2b 
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Also available: 

(A) 2-Port, RS 232; Capable 
ASYNC, BISYNC, SDLC & 
HDLC Model: CC-232 $295 

(B) Wire-wrap Development Kit 
(w/w board & Extender) 
Model: WW-070 $95 

Available Soon: 
64K-256K Error Correcting Memory 



J* 






Price 




R€S€ARCH INC 



Capacity Unit Price 

64K + parity $ 495 
128K + parity $ 745 
192K + parity $ 995 
256K + parity $1145 

All memories are 250 ns Access Time 

and 410 ns Cycle Time. 

Fully assembled and tested. 

17925 Sky Park Circle, Suite B 
Irvine, CA 92714 (714) 540-1333 

Dealer inquiries 
welcome. 



Circle 2 on inquiry card. 
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BYTELINES 



News and Speculation About Personal Computing 

Conducted by Sol Libes 



R, 



random Rumors; An 

Ada compiler for Z80-based 
systems is said to be in devel- 
opment by Supersoft Asso- 
ciates, Champaign, Illinois. 
Versions for Intel's 8086/ 
8088, Motorola's 68000, and 
Zi log's Z8000 are expected 
by year's end. The Z80 ver- 
sion, a subset of Ada (the De- 
partment of Defense has still 
not frozen the complete Ada 
standard), will be upgraded 
to a completely validated 
version in subsequent re- 
leases. The Z80 Ada package 
will sell for $200 to $300. 
American Express will market 
the Sinclair ZX81 via its mail- 
order business. . . . Digital Re- 
search may be working on a 
Visicalc look-alike. . . . Tandy 
is rumored planning, on its 
TRS-S0 Model II desktop 
computer, to incorporate two 
Tandon 8-inch "thinline" 
floppy-disk drives and a Win- 
chester drive in the spot now 
occupied by two 8-inch 
drives. . . . 

Apple may introduce its 
68000 machine in the second 
quarter of 1982; Apple is re- 
ported to be trying to pur- 
chase one million 68000 
microprocessors at $10 each. 
Two versions of the 
68000-based system are ex- 
pected: a single-user desktop 
unit and a network controller 
for an Ethernet-type sys- 
tem. . . . Reports are that In- 
tel is getting a mixed recep- 
tion to the \APXA32 32-bit 
microprocessor. In any event, 
the instruction set will be 
frozen, in microcode, early in 
1982. Present owners of 
iAPX432 chip sets will be 
able to trade them for the re- 
vised version. . . . Heath is 
said to be working on a com- 
pletely new generation of 
computers. . . . 



Several J apanese manu- 
facturers are expected to in- 
troduce complete briefcase- 
size personal computers us- 
ing CMOS (complementary 
metal-oxide semiconductor) 

and bubble memory 

Commodore's hoped-for Z80 
processor board for the PET 
is a dead issue, as negotia- 
tions for an exclusive license 
from Small Systems Engi- 
neering, the supplier, have 
broken down. . . . Data Gen- 
eral is rumored about to 
make available a CP/M-com- 
patible version of its Enter- 
prise system. . . . Corvus is re- 
ported about to introduce 
Xerox 820 and IBM Personal 
Computer interfaces for its 
Omninet local network sys- 
tem. . . . Alpha Micro may be 
developing a video-tape- 
recorder interface as a Win- 
chester disk drive backup 
market. 



R, 



random News Bits: 

Zilog Corporation, Cupertino, 
California, and Seeq Tech- 
nology, Campbell, California, 
have announced plans to 
manufacture a 1 6 K-bit 
EEPROM (electrically eras- 
able programmable read- 
only memory). Samples are 
expected by the end of the 
second quarter of 1982. Later 
this year, Zilog plans to intro- 
duce versions of the Z8, Z80, 
and Z800 microprocessors 
with on-board EEPROM 
memory. No mention of the 

ROM size DEC (Digital 

Equipment Corporation) an- 
nounced that earnings for the 
quarter ending in October 
1981 increased 58% ($88.8 
millionXon a 28% increase in 
sales ($839.3 million). . . . 
Condesin, of Cupertino, 
California, claims it will soon 



introduce a 4M-bit non- 
volatile memory on a chip 
the size of a 64K-bit device 
using an "unpatterned 
charge-storage'' technique. 
With an access time of 1 
microsecond, it is viewed as a 
replacement for floppy disks. 
Condesin expects to be in 
production by the end of this 
year. It also expects to be 
able later to increase storage 
16 times to 2 36 bits on a single 
chip. . . . 

Panasonic has introduced 
a hand-held computer using 
the 6502 microprocessor and 
8K bytes of memory. . . . Bell 
Laboratories is field-testing 
Getset, a combination tele- 
phone handset, speaker- 
phone, keyboard, and video 
display that can be used for 
store-and-forward switching, 
electronic mail, directory and 
dialing assistance, and data- 
base and personal-informa- 
tion retrieval. . . . Wolfdata, 
Ithaca, New York, has devel- 
oped Wolfdata Artificial In- 
telligence Language (WAIL), 
which writes programs dy- 
namically. . . . General Instru- 
ment Microelectronics, 
Hicksville, New York, has in- 
troduced a16K-bit EEPROM 
requiring only one +5-volt 
supply. It is organized as 2K 
by 8 bits, can be erased in 10 
milliseconds, retains data for 
10 years, and features a pin- 
out similar to the 2716 
EPROM. Price is $40. . . . 

The IEEE (Institute of Elec- 
trical and Electronics Engi- 
neers) has established a com- 
mittee to draft a standand for 
the 8-bit STD bus. Currently 
40 manufacturers produce 
STD-bus boards. The commit- 
tee will also investigate 16-bit 
transfers on the bus and com- 
patibility with the Eurocard 
format. . . . More than a hun- 



dred firms have already been 
licensed by Xerox to use 
Ethernet. A license costs 
$1200 Radio Shack, pre- 
paring to launch its 16-bit 
computer, has increased its 
retail computer-marketing 
field force from 5 to 18 peo- 
ple. ... A jury in San Fran- 
cisco found Data General 
guilty of violating federal 
antitrust laws by illegally ty- 
ing the sale of its operating- 
system software to its hard- 
ware. Plaintiffs were Fair- 
child Camera and Instrument 
Corporation and Digidyne 
Corporation. . . . Oki Semi- 
conductor, Santa Clara, 
California, takes the prize for 
the largest ROM in produc- 
tion: a 4M-bit ROM. 



i 



BM Watching: The most 
serious disadvantage of the 
new IBM Personal Computer 
is its limited disk storage. 
However, IBM is said to be 
working on adding 8-inch 
floppy-disk drives and a 
14M-byte Winchester disk to 
the list of peripherals for the 
Personal Computer. IBM may 
also be working on a higher- 
density plug-in memory card 
to free one of the bus slots in 
the machine. 

A few discount dealers are 
already offering discounts on 
the I BM system that are very 
small compared to discounts 
available for other systems. 
However, IBM is selling the 
system to its own employees 
at a 40% discount. 

IBM will have to strength- 
en its distribution before it 
will have a serious impact on 
Apple and Tandy. After all, 
Apple and Tandy have exten- 
sive distribution systems that 
took several years to de- 
velop. Apple Computer Inc. 
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THINK DIGITAL MARKETING. THINK AHEAD. 




FOOTNOTE 



TM 



AN ESSENTIAL PROGRAM FOR THE SERIOUS WORDSTAR ™ USER. 



FOOTNOTE brings full footnoting capability to WordStar: 

Automatically NUMBERS both footnote calls and footnotes." 

Automatically FORMATS text and footnotes, placing footnotes on the bottom of the correct page. ? 

Easy to USE: 

While in WordStar, type a symbol 3 for each footnote and enter the text of the footnotes anywhere in 
the file. 4 

After saving the WordStar file, run FOOTNOTE. The result is a fully formatted and fully editable Word- 
Star file. 5 



1 The numbers can 



i-superscripted, at the user's option. 



2 At the user's option, the footnotes can also be removed from the text file to a separate note file. 



3 The default symbc 



i changed to any other symbol. 



^Footnotes can be entered singly or in groups. They may be entered in the middle or at the end of para- 
graphs, or in a completely separate note file. 

s The user can modify, add, or delete text and notes and run FOOTNOTE again to re-number and reformat the edited 



PAIR™ 

WordStar users who underline phrases, or set them in boldface, often discover only too late — when the printer 
suddenly slows down — that they forgot to end the special print command. PAIR checks that print commands are 
properly terminated, and marks all errors in the text for easy correction. 

FOOTNOTE and PAIR run under CP/M™ on any 8080/85 or 280 
computer with at least 42K RAM. Formats: 8" IBM soft-sectored, 5V4" 
NorthStar, Micropolis. Superbrain 3.0, Apple II, Osborne-1, Xerox 820. 



INTRODUCTORY SPECIAL! 
PAIR ON ONE DISK — $125. 



FOOTNOTE AND 



FOOTNOTE and PAIR trademarks PRO/TEM Software Inc WordStar trademark MicroPro Int'l 
CP/M trademark Digital Research 



A PRODUCT OF 



PROTEM 



We accept MasterCard VISA American Express 



PROrEMSOFtWtflE 



SOFTH^RE 
SOFTWARE 
DIGITA /MARKETING 

DIGIT/LM4RKETING" V 

2670 Cherry Lane • Walnut Creek, CA 94596 

(415) 938-2880 

Telex #17-1852 (DIGMKTG WNCK) 
Dealer Inquiries invited 
Dealers outside California call (501) 442-0864 
Dealers inside California call (415) 938-2883 



Circle 105 on inquiry card. 
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has 2500 dealers and over 
300 companies selling hard- 
ware and software for the Ap- 
ple. Tandy Corporation's dis- 
tribution is even larger. To in- 
crease distribution, IBM is ex- 
pected to open a large num- 
ber of retail outlets this year 
and add a large number of 
new distributors. IBM is said 
to be negotiating with in- 
dustrial distributors to carry 
the Personal Computer. 
Many of these distributors 
are already carrying the IBM 
3101 ASCII terminal and the 
8-inch Piccolo Winchester 
drive. However, this distribu- 
tion route will probably not 
begin to function until the 
second quarter. 

Further, IBM has reorgan- 
ized its internal marketing 
and manufacturing organiza- 
tion. IBM sales reps will now 
be able to sell the entire 
range of IBM products, 
where previously they have 
been limited to one or two 
specific product lines. 

Portia Isaacson and Egil 
Juliussen of Future Comput- 
ing, Richardson, Texas, re- 
cently released a market-re- 
search study titled IBM's 
Billion-Dollar Baby: The Per- 
sonal Computer ($475 a 
copy), in which they predict 
that demand for the I BM Per- 
sonal Computer will reach 
100,000 units by the end of 
1982, 250,000 units by the 
end of 1983, and 450,000 by 
the end of 1985. 



I^#EC Enters Personal 
Computing Market: Capi- 
talizing on the fact that 
250,000 DEC VT-100 video 
terminals are already in oper- 
ation, Digital Equipment Cor- 
poration (DEC) has entered 
the personal computer mar- 
ket by introducing a kit to 
upgrade a VT-100 to a full- 
blown personal computer 
system. In doing this the firm 
accomplished three things: 
(1) it capitalized on a closed, 
ready market; (2) it provided 



a system cost substantially 
below its competition (pro- 
vided you already own a 
VT-100); and (3) it beat at 
least one company that was 
planning to introduce a 
VT-100 personal-computer 
upgrade to the punch. The 
$2400 kit upgrades a VT-100 
(which typically costs $1300 
to $1500, depending on op- 
tions) by adding a Z80 micro- 
processor with 64K bytes of 
memory on a plug-in board 
and a 5!4-inch floppy-disk 
drive (160K bytes of storage) 
in a separate cabinet. CP/M 
costs another $250 and a sec- 
ond drive adds $1275. 

DEC will be selling the sys- 
tem through its distributors, 
by direct telephone order, 
and through its 25 stores. No 
plans were disclosed for sales 
via computer stores. 

Battle of the Operat- 
ing Systems: When IBM an- 
nounced that Digital Re- 
search's CP/M-86 disk operat- 
ing system (DOS) would be 
supported by the IBM Per- 
sonal Computer, visions of 
plentiful software danced in 
the heads of many potential 
purchasers, who were think- 
ing of the legion of programs 
that are available for use 
under CP/M-80, the operating 
system that has become the 
de facto standard for users of 
8-bit 8080-, 8085-, and Z80- 
based computers. 

But the visions may soon 
be dancing to a different 
tune. Despite the similarity of 
the two DOSes, an operating 
system does not change the 
character of the hardware it 
runs on, and the hard fact re- 
mains that software written 
and compiled for the Z80 
microprocessors cannot be 
immediately and easily run 
on the 8088 16-bit micropro- 
cessor. Programs must be 
converted and/or rewritten to 
be compatible, taking time 
and effort. 

Meanwhile, confidence is 
increasing in IBM's Personal 



Computer DOS, which was 
written for IBM by Microsoft 
Inc., of Bellevue, Washing- 
ton. As of this writing, all of 
the application software an- 
nounced by IBM runs under 
this DOS, and many program 
authors report that convert- 
ing CP/M-80 programs to run 
under the Microsoft system is 
easier than converting them 
to run under CP/M-86. 

Microsoft will be releasing 
the operating system, which 
it will call "MS-DOS," to be 
run on 16-bit computer sys- 
tems from other manufac- 
turers. And Lifeboat Asso- 
ciates of New York City, the 
world's largest distributor of 
8-bit CP/M software, has 
committed itself to support 
Microsoft's MS-DOS, under 
the name "SBn86," for the 
16-bit world. Lifeboat plans 
to make SB-86 available for a 
wide variety of machines in 
the same way that it made 
CP/Mn80 available off the 
shelf for close to 40 different 
8-bit computers. Lifeboat 
says it will convert all of its 
current software packages to 
run under SB-86. 

There is no doubt that 
CP/M-80 will continue to 
dominate the 8-bit DOS 
market. But the 16-bit race 
for dominance is still on, and 
CP/M-86 is in the pack along 
with MS-DOS and the multi- 
user operating systems: 
Digital Research's own 
MP/M-86, Oasis-86 from 
Phase One Systems, Multi-OS 
from Infosoft Systems, and 
Microsoft's Unix-like Xenix 
operating system. 



A 2-Blt Bus Spec Agreed 

On: While the IEEE-896 com- 
mittee continues to haggle 
over a standard for 32-bit 
microprocessors, three manu- 
facturers have announced 
agreement on a 32-bit bus. 
Motorola, Mostek, and Sig- 
netics/Philips have an- 
nounced the VME bus. 
Thompson CSF has also an- 



nounced its support for the 
bus. The VME bus is a Euro- 
card-compatible subset of 
Motorola's Versabus and in- 
cludes some of the features 
from the IEEEn896 group. 
However, the three compan- 
ies, all with a large stake in 
the 32-bit 68000 market, felt 
they could wait no longer. 

The bus has 192 pins in its 
fully expanded configuration 
with 64 available for user-de- 
fined I/O. The IEEE-896 de- 
sign has fewer pins, but uses 
multiplexing, which lowers 
the performance of the sys- 
tem. 



I Idblts From Japan: 

The Japanese government is 
investing $50 million in a pro- 
gram to develop a fifth-gen- 
eration computer by 1985. 
The computer will offer more 
intelligent man/machine in- 
terfaces and will be more 
closely aligned with societal 
needs than its honorable 
ancestors. It will be based on 
VLSI (very-large-scale inte- 
gration) devices, integration 
of new communications tech- 
ology, parallel processing, 
software engineering, artifi- 
cial intelligence, and pattern 
recognition. 

Fujitsu has announced the 
development of a new high- 
performance integrated cir- 
cuit using the company's 
HEMT (high-electron-mobility 
transistor) technology. The 
device has demonstrated a 
switching time of 17 ps (pico- 
seconds, or 10~ 12 seconds) 
with a power dissipation of 
0.96 milliwatts. This is about 
30 times faster than con- 
ventional MOSFETs (metal- 
oxide semiconductor field- 
effect transistors) and is com- 
parable to the 13-ps time of 
Josephson-junction devices. 
Fujitsu engineers hope to 
reduce this time to well 
under that of Josephson de- 
vices. One advantage of the 
HEMT devices is that they re- 
quire less cooling— only to 
-196°C (the temperature of 
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4kCM0S Memory IC's 
INFLATION FIGHTER SPECIAL 

ACCESS TIME: 1 50 - 300 nsec 

STANDBY POWER: 0.1 - 10.0 milliwatts 

TYPE PRICE 

Harris 6504 4Kx1 $2.50 

Pin compatible with 4044 & 5257 

Harris 6514 1Kx4 $3.00 

Pin compatible with 21 1 4, 51 1 4 & 4045 

These I'Cs have been factory tested, but are not burned -in, 
Therefore, a small percentage may fail during the first hours of 
use. We are selling these on an "as is" basis without warranty. 

. THOUSANDS IN STOCK 

IMMEDIATE DELIVERY 

. MINIMUM ORDER EIGHT (8) EACH 

. ADD $4.00 FOR SHIPPING & HANDLING 

Mail Orders to: EMERGE SYSTEMS 
P.O. Box 3175 

All orders MUSTbe prepaid. IndialantlC, FL 32903 

Allow time for personal checks to clear. 



bele 



MICROSTAT™ Release 2.0 

LEAS Just some of the new features of Microstat Rel. 2.0 in- 
clude: new programs for moments about the mean, skewness, 
kurtosis and stepwise multiple regression, longer file names, faster 
sort routine, the ability to declare each data file's numeric precision 
and drive location plus an expanded user's manual with new appendi- 
ces for the equations and file structures used in Microstat. Also 
included is a Data Management Subsystem for file maintenance (edit, 
list, destroy, augment, sort, rank-order, move and merge) plus trans- 
formations (add, subtract, multiply, divide, reciprocal, log, natural log 
and antilog, exponentiation and linear) that allow you to create new 
variables from existing variables. 

After file creation with DMS, programs for analysis include: Descrip- 
tive statistics, Hypothesis testing (mean and proportion), AN OVA 
(one-way, two-way, and random blocks), Scatterplots, Frequency 
distributions. Correlation analysis. Simple, Multiple and Stepwise 
Multiple Regression (including files larger than available memory), 
Time series, 11 Nonparametric tests, 8 Probability distributions, 
Crosstabs and Chi-square, Combinations, Permutations and Factor- 
ials (up to one million factorial). All program output is neatly formatted 
for easy use. 

The price for Microstat Rel. 2.0 is $295.00 and the user's manual is 
available for $25.00 (credited towards purchase) and includes sample 
printouts with file tables that reference standard statistical texts and 
journals so you can compare the results from Microstat to those 
produced on much larger systems. Compare Microstat to any other 
package on the market and we think you'll agree that Microstat is the 
best at any price. 

ECOSOFT, INC. 

P.O. BOX 68602 

INDIANAPOLIS, IN 46268-0602 

(317) 283-8883 



ENGINEERING 
SOFTWARE 



MICRO'S 
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This self-teaching guide will show you how to write your own 
software for engineering and scientific applications. Contains 
numerous useful and fully-documented programs which you can 
modify and apply to your own applications. Emphasis is on 
interactive input with graphical output. Topics covered include 
CAD/ CAM: In this section a series of programs are developed 
which you can use to interactively create engineering drawings 
and store on disk file. You can then recall these drawings and 
perform various operations. The programs are useful for finite 
element mesh generation, computer-aided design, etc. 
SIMULATION: Programs are developed which simulate 
motion. They are applied to the design of mechanisms and 
particle dynamics. MATRIX OPERATIONS: Programs which 
perform various matrix operations are developed and applied to 
structural analysis and heat transfer FOURIER ANALYSIS: 
Software is developed which determines harmonic components 
of periodic and transient functions. Spectra are displayed 
graphically. OPTIMIZATION: Programs are developed which 
optimize functions of several variables subject to constraints. 
Applications are included. All programs are in BASIC and fully 
explained along with theory. This collection of programs is the 
best self-teaching guide for students, professionals and software 
developers. Written by B.J. Korites, PhD author of the popular 
"Graphic Software for Microcomputers". Book with theory and 
listings-$28.50 ;Diskof listings (Apple II Plus 48K DOS3.3 or 
CP/M)-$I9.95 

KERN PUBLICATIONS 

190 Duck Hill Rd - PO Box 1029F - Duxbury,MA 02332 

Add $2 for 4th class postage in US and Canada, $3 for 1st 
class or UPS in US, $4.50 for 1st class Canada, $12 air Europe 
and Central America, $18 air elsewhere 



Lead 



call (617)934-0445 
for faster delivery 
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liquid nitrogen) compared to 
— 269°C (the temperature of 
liquid helium) for Josephson 
devices. Hence, HEMT-based 
computers should be more 
practical and less costly. 

NEC (Nippon Electric Com- 
pany) has disclosed that it is 
considering building a $100 
million plant in Roseville, 
California, for fabrication 
and assembly of integrated 
circuits and electronic equip- 
ment. The plant is tentatively 
slated to go into production 
at the end of 1983. 



L/aJsy-Wheef and Dot- 
Matrix Printer Status Re- 
port: In 1972, David Lee 
created the Diablo daisy- 
wheel printer. Until then, 
IBM dominated the word- 
processing impact-printer 
market with its Selectric 
printer. The daisy-wheel 
printer operated with many 
fewer parts, providing faster 
and more reliable operation. 
Further, sophisticated control 
electronics were added to 
provide intelligent printer op- 
eration. 

Within a year, Xerox Cor- 
poration acquired the Diablo 
Company. Lee left the fol- 
lowing year and formed 
Qume, which was later 
bought by Exxon. Qume in- 
troduced its own version of a 
daisy-wheel printer, and for 
the next five years Diablo 
and Qume shared the word- 
processing daisy-wheel mar- 
ket. 

Then, in 1979, Ricoh, a 
Japanese supplier, entered 
the market as an OEM (origi- 
nal-equipment manufacturer) 
supplier to Tandy and Lanier. 
NEC (Nippon Electric Com- 
pany) introduced a word-pro- 
cessing printer using a 
thimble-like printing ele- 
ment. And recently Fujitsu 
announced a daisy-wheel 
printer that operates at 80 
characters per second, 
almost twice the speed of 
most U.S. models. Also, we 



can shortly expect Pertec, 
Brother, and Canon to intro- 
duce daisy-wheel printers. 

Diablo and Qume have re- 
sponded to the foreign com- 
petition by introducing new 
daisy-wheel printers having 
fewer parts, operating at 
lower speeds, and hence 
costing less. The Diablo and 
Qume share of the market 
has dropped to about 50%. 
However, the market has 
been growing at a rate of 
about 40% per year, and 
their business has continued 
to increase even though their 
market share decreased. 

One other consideration in 
the word-processor market is 
that the quality of dot-matrix 
printers has been improving, 
and they are more and more 
being used for word-process- 
ing work. This trend can be 
expected to continue. 

Although Americans have 
long expected a "Japanese 
invasion" in the personal 
computing market, this has 
not occurred. What has hap- 
pened might be called an "in- 
filtration," with the Japanese 
moving into selected seg- 
ments of the market. The 
area where they have already 
scored a great success is in 
the under-$1000 dot-matrix 
printer market. (The low-cost 
floppy- and hard-disk mar- 
kets could be next.) 

The Japanese, who two 
years ago had virtually no 
U.S. printer sales, today have 
almost 75% of the under- 
$1000 printer market, esti- 
mated at $200 million (ex- 
pected to grow to $950 mil- 
lion by 1985). Epson America 
is now the market leader. 
U.S. manufacturers, such as 
Centronics, Anadex, Tally, 
and Dataproducts, have 
abandoned the under-$1000 
printer market and are now 
concentrating their efforts on 
the higher-speed, multi-mode 
(single-pass and multi-pass), 
and multi-font machines. The 
question is, "Will the 
Japanese be far behind?" 



I he Developing 16-Bit 
Market; What is faster than 
a speeding bullet and more 
powerful than a locomotive? 
The new Texas Instruments 
TMS99000 16-bit micropro- 
cessor, with 24-MHz clock 
rate and an instruction set 
that includes single-precision 
floating-point instructions, 
that sells for a modest $65 
(100-piece price). And Na- 
tional Semiconductor, after 
many doubts and delays, is 
finally beginning to make 
available samples of its 
16032 16-bit microprocessor. 

The biggest news of the 
month is that AMD (Ad- 
vanced Micro Devices) has 
signed a 10-year licensing 
agreement with Intel for the 
8088, 8086, and SAPX432 16- 
and 32-bit microprocessors. 
AMD was, until now, the 
prime second source for the 
Zilog Z8000 16-bit micropro- 
cessor and a developer of 
many of the 28000 support 
chips. AMD has disclosed 
that, although it will continue 
to manufacture and support 
its current Z8000 products, it 
will not do any further devel- 
opment of them. Zilog had 
recently reduced prices on 
the Z8002 to $19.90 in 1,000- 
piece lots. The Intel 8086 is 
currently selling for $58.50 in 
lots of 100, with prices rising 
to $127.40 for the 10-MHz 
version. However, Japanese 
suppliers are entering the 
market with high-volume 
prices close to $23 and, for 
delivery 6 months from now, 
are quoting $14. Motorola is 
currently charging $91 for the 
68000 processor in 25 to 99 
quantities, and prices rise to 
$269 for a 10-MHz part 

The Zilog Z8000 appears 
to have been caught in a 
pincer movement between 
the 8086 and the 68000. The 
8086' s large base of software 
and support chips, large num- 
ber of second sources, and 
attractive pricing, and the 
68000's high-powered perfor- 
mance appear to be making 



the 16-bit market a two- 
device show, with the Z8000 
getting a low third billing. It 
is rumored that Zilog's new 
32-bit microprocessor will be 
a migration upward from the 
Z8000. This feature may 
prove attractive to system 
designers and put Zilog back 
in the race. 



■ loppy-Disk Format 

Chaos: The microcomputer 
industry has created a 
chaotic situation in 5 1 /4-inch 
floppy-disk formats. The lack 
of a standard format has re- 
sulted in a multiplicity of 
disk formats such that disks 
created on one manufac- 
turer's 5 1 /4-inch disk system 
cannot be read on another 
manufacturer's 514 -inch disk 
system. Thus, programs 
created using the CP/M oper- 
ating system running on a 
Heath, Intertec, Apple, 
TRS-S0, IBM, or North Star 
computer cannot be trans- 
ferred easily from system to 
system, The problem is most 
acute for people who wish to 
copy public-domain software 
from the CPMUG and SIC/M 
user-group libraries. 

Eight-inch floppy-disk 
users fortunately have a stan- 
dard (the IBM 3740 format 
for single-density disks). 
Thus, 8-inch disk owners ex- 
change software in single- 
density format. However, 
there is no standard for 
double-density formatting, 
and 8-inch disk owners are 
forced to use single density 
when copying disks and then 
convert them to their parti- 
cular double-density format. 
Virtually every 8-inch disk- 
controller maker furnishes 
software for this converting 
process. 

An additional problem has 
been created by manufac- 
turers who have "improved" 
their versions of CP/M. In 
some cases these improve- 
ments cause the CP/M system 
to no longer be compatible 
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MOVE UP TO TARBELL 

■A 




Tarbell starts where small 
systems leave off, providing 
storage from 1 to 20 
megabytes. This means 
Tarbell is capable of growing 
with your needs. 

Here's what you get in the 
system: Z80 4Mhz CPU with 
memory management, timer 
and full interrupt capability, 2 
RS-232 serial ports with 
handshaking, 64 K bytes of 
random-access memory, 
double density floppy disk 
interface, 2 double density 



floppy disk drives, cabinet, 
power supply, cables and 
software including CP/M 2.2, 
CBASIC, Tarbell BASIC and 
Tarbell DataBase. 

Tarbell makes available 
word processing, inventory 
control with bill of materials, 
mailing lists and other 
business software. 

The Tarbell Empire Series is 
delivered assembled, tested, 
and with a FULL six-month 
warranty on parts and labor. 




The One-Stop Shopping Service 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 
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fompuPro' 

8MHz 8085/88 SYSTEMS INCLUDE CSC BOARDS 
64K STATIC RAM, Interfacer I, Disk 1, CPM* 
80, DOUBLE SIDED 8" Drives, Enclosure 2 w/ 
Constant Voltage Transformer, 20 Slot (10 
MHz) MOTHERBOARD & 2 year 48 HOUR EXCHANGE 
ON BOARDS for only $3995. DEL. FROM STOCK 
For 8MHz 8086/8087 or 68000 SYSTEM CALL 

Seattle Computer Products, Inc. 

SEATTLE 8MHz 8086/8087 SYSTEMS INCLUDE FULL 
SOFTWARE COMPATIBILITY WITH IBM WITH MICRO- 
SOFT DOS, (CPM*86 w/bios +$275.) AND FULL 
COMPATIBILITY WITH CPM*86. 1 serial port, 
1 parallel port, 70 Nanosecond RAM, Tarbell 
Disk Controller ALL STANDARD. Drives Extra 
SYSTEM I w/ 64K RAM $2549. SYSTEM II w/128 
K RAM $3325. For 48 HOUR Board Exchange add 
$200 on System I and $250. on System II 

MORROW DESIGNS 

VDRROW DECISION 1 W/64K STATIC RAM, 3 SER. 
St 1 parallel port, Desk Top Enclosure, DMA 
IDNTROLLER & 5% Dual Sided 48TPI Floppies 
^SILY $4195 LIST Our Price $3150. w/8" Drs 
List $4275. Our Price $3206. M/OS $371. 

Decision I and M/OS are trademarks of Morrow Designs prices are subject 

to change 



UNIX is a trademark of Bell Laboratories, In 
CP/M is a trademark of Digital Research Corp. 



PC 951 Westminster CA. 92683-0951 
7IM BRB-HMb 



ORDER: 1-800-547-2492 

IN OREGON CALL 

SERVICE: 503-479-4150 



400 (16K) $325 
800 (16K) $739 



ATARIA 

EPSON 

MX-70 $369 

MX-801 $459 
MX-80FT $559 
MX-100 $739 

OLIVETTI -MODEL 121 
w/Magnum Interface to Apple 
Use as Typewriter and 
Letter Quality Printer $1495 

TERMS: 

SHIPPING: Add 3% of total transaction for UPS brown {ground) or 5% for UPS blue {air), Parcel Post, 

or any special arrangements. 

PAYMENT: Cashier's checks, certified checks, money orders, and bank wires honored immediately. 

Wire transfer funds to U.S. National Bank of Oregon, South Grants Pass Branch. Credit RCE, account 

number 501-981, to the attention of Rose, Add 2% for Visa and Master Charge. Allow 20 days for 

personal checks to clear. 

REFUNDS: 10% restocking charge on all returns or exchanges. No refunds on opened software. Call first. 

GUARANTEE: All products with full manufacturer's warranty. Sanyo and Apple warranty available. 

We have full repair and service facilities for all electronic repairs with HP, Dynascan, Pioneer, Sanyo and 

Apple trained and certified technicians. For any technical service call them for instant advice or questions 

right on their benches at (503) 479-4150. 

REPAIRS: Out of warranty guarantee: Labor 30 days from date of your receipt, 90 days on parts. Call 

for details on quality guaranteed discount repair and reconditioning service. 

We have been repairing electronic equipment for 12 years and love it! 



I.D.S. 




445G Printer 


$689 


460G Printer 


$799 


560G Printer 


$999 


OKI DATA 


80 


$389 


82A 


$539 


83A 


$829 


84 


$1229 



APPLE HARDWARE 

MICRO SCI 

(DIRECT APPLE REPLACEMENT) 

A-2 DISK DRIVE 

CONTROLLER 

VIDEX 80 COLUMN 

CORVIS 5 MEG DRIVE 

LOWERCASE ADAPTOR 

16K RAM CARD (MICROSOFT) 

Z-80 CARD (MICROSOFT) 

MICROMODEM (HAYES) 

SMART MODEM (HAYES) 

NOVATION MODEMS 

APPLE CAT 

AUTO CAT 

CAT 

D CAT 
MOUNTAIN CLOCK 
MOUNTAIN MUSIC SYSTEM 
MOUNTAIN A/D CONVERTER 
MOUNTAIN INTROL/X-10 CARD 
MOUNTAIN C.P.S. 
10 KEYPAD (A.B.T.) 
SUP-R-TERM (80 COLUMN) 
SUP-R-MOD R.F. MODULATOR 
16K MEMORY EXPANSION 
JOYSTICK (T.G 1 
9 ■ Q&W MONITOR iSANYO) 
9" B4W MONITOR (N.E.C.) 
12" B&W MONITOR (SANYO) 
12"GREEN MONITOR (SANYO) 
12"GREEN MONITOR (ZENITH) 
12" GREEN MONITOR BMC) 
13" COLOR MONITOR (SANYO) 
EPSON CABLE & INTERFACE 
EPSON GRAFTRAX 
SANYO SLIM II CASS DECK 




ATARI HARDWARE 





CX-2600 VIDEO GAME 


$139 




410 PROGRAM RECORDER 


$59 




810 DISK DRIVE 


$429 


$79 


820 PRINTER 


$249 


$269 


822 PRINTER 


$339 


$3049 


825 PRINTER 


$579 


$39 


830 MODEM 


$149 


$149 


850 INTERFACE MODULE 


$135 


$329 


853 16K MEMORY EXPANSION 


$79 


$289 


RAM CRAM 


$185 


$229 






$309 
$209 


SOFTWARE 




$139 






$149 






$239 


VISICALC (ATARI) 


$189 


$469 


BASIC (ATARI) 


$$49 


$299 


VISICALC 


$189 


$169 


VISIDEX 


$139 


$189 


VISIPLOT 


$129 


$99 


VISITERM 


$109 


$299 


VI5ITREND/PLOT 


$179 


$24 


MICROLAB DATA FACTORY 


$129 


$39 


D B MASTER (STONEWARE) 


$179 


$39 


SUP-R-TEXT II 


$109 


$145 


WORDSTAR 


$259 


$149 


B.P.I. SOFTWARE (each) 


$319 


$189 


SOFTTECH PAYROLL 


$179 


$229 


STOCKPILE INVENTORY 


$369 


$114 


ADVENTURE 


$29 


$255 


ZORK 


$29 


$385 


SARGON CHESS 


$29 


$79 


GALAXIAN 


$22 


FUJI CASS TAPE/10 


$19 


$29 


VERBATIM 


$25 


MAXELL 


$38 



WRITE FOR CATALOG 




RALSTON-CLEARWATERS 
ELECTRONICS 



"A Unique Combination of 
Quality Products. Competltiue Prices, and Service" 



530 N.E. 'E' Street • Grants Pass, Ore. 97526 

ALL BRAND NAMES ARE REGISTERED TRADE MARKS 
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Unwrap 
the Crypto 
Mystery 

Tf^TFI Thanks to the Western 
I I _ | I Digital Cryp toPrimer ™ 
^^■^*"^ ^^ Development Kit, 

$^m ^^m ■ _ cryptography is no 
^Tl ^J"*fc longer a deep, 
|PtJtkJ|j dark secret. In fact, 
the kit is specially 
designed for personal computer owners 
and is based on the National Bureau 
of Standards' data encryption algorithm. 
Included in the kit are: a 
CryptoPrimer™ manual, i 
a cryptographic sys- 
tem built around our 
WD 2001/2 data 
encryption 
chip, a con- 
venient RS 
232 con- 
nector and 
a special 

hardware manual. All for just $495. Best 
of all, you'll end up with more than a clue 
on how to implement all the benefits of 
data encryption. So send your check or 
money order (including $9.00 for ship- 
ping and 6% sales tax if you're a Califor- 
nia resident) to: Western Digital, 2445 
McCabe Way, Irvine, CA 92714. Please 
also specify your computer's make and 
model number. 

We think keeping cryptography a 
mystery is a crime. 




^^S^ 




***k 



:i *9 tiie 



le *di*c 



"*»*£? 



you. 



WESTERN D/GITAL 

CORPORA T / O N 

Telecommunications Division 

2445 McCabe Way, Irvine, CA 92714 

(714)557-3550 
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with other CP/M systems. 

The situation appears to be 
worsening because neither 
the IEEE nor the manufac- 
turers appear to be con- 
cerned with the problem. 
Buyers of personal com- 
puters must be made aware 
that just because a particular 
computer uses the CP/M disk 
operating system, it does not 
mean that disks will be com- 
patible with other systems 
that use CP/M. And if the sys- 
tem uses 5 1 /4-inch disks, in- 
compatibility is almost cer- 
tain. 

wmmateur-Radlo Com- 
puter News: The FCC (Fed- 
eral Communications Com- 
mission) is presently consid- 
ering authorizing amateur 
radio operators to transmit 
data not encoded in ASCII 
(American Standard Code for 
Information Interchange) or 
5-bit (Baudot/Murray) code. 
This is being done in response 
to a petition from the ARRL 
(American Radio Relay 
League). The FCC is also con- 
sidering allowing increased 
sending speeds for ASCII 
transmission within certain 
frequency bands. 

The ARRL, AMRAD (Ama- 
teur Radio Research and De- 
velopment Corporation), and 
AMSAT (Radio Amateur 
Satellite Corporation) recent- 
ly conducted a conference 
on amateur-radio computer 
networking. The purpose was 
to recognize the innovative 
work already done by ama- 
teurs in the United States and 
Canada, to explore the possi- 
bilities of an integrated ama- 
teur packet network, and to 
set up the framework for 
orderly growth of a network. 

According to Paul L. 
Rinaldo, chairman of the 
conference, a two-level ap- 
proach to network organiza- 
tion is being planned. Local 
networks centering around 
VHF (very high frequency) re- 
peater stations will be sup- 
plemented by more wide- 
ranging "backbone" net- 



works. A backbone network 
is being formed along the 
eastern seaboard of North 
America from Norfolk, 
Virginia, to Montreal, 
Quebec, with a spur into the 
Boston, Massachusetts, area. 
Other centers of activity are 
Tucson, Arizona; San Fran- 
cisco, California; and Van- 
couver, British Columbia. 

Most of the testing has 
been done in the 2-meter and 
220-MHz bands at a data rate 
of 1200 bps (bits per second). 
AMRAD is seeking a special 
temporary authorization 
from the FCC to experiment 
with higher data rates. 

The proceedings of the 
conference are available for 
$5 from AMRAD, 1524 
Springvale Ave., McLean, VA 
22101. 



i 



s "The Last One" The 
Last One? The Last One, 
the advertising claims, is "a 
computer program that 
writes computer programs" 
and, further, is "the last pro- 
gram you'll ever need." 

The Last One asks the user 
programming questions and 
uses the answers to generate 
a "totally bug-free BASIC 
program" (to quote the ads). 
Versions that generate direct 
machine code and respond 
to continuous voice input are 
planned. The Last One was 
first demonstrated in April 
1981 at the West Coast Com- 
puter Faire. The vendor, Al 
Systems, did not start filling 
orders until November 1981. 
It claims to have received 
orders for over 10,000 copies, 
worth over $6 million (a sin- 
gle copy is $600). 

The question now is 
whether there can be a "last 
one." Al Systems says that it 
will require dealers to attend 
classes on the product and 
sign an agreement under 
which they will be fined if 
they misrepresent The Last 
One. The vendor admits that 
an unskilled user could make 
a mess of a program and that, 
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FORTH 



FOR/MAT™ 

SCREEN EDITOR 

A MUST FOR THE SERIOUS FORTH 
PROGRAMMER 

• All code is Forth-79 standard. Each line of code is fully ex- 
plained and flow-charted (Forth style) for easy modification. 

• This editor works just like the popular word processors on 
the market except it is written in high level forth and is con- 
fined to the 1024 byte boundary of a forth screen. 

• There are over 20 different commands for cursor position- 
ing, text modification, tabs, relocating lines, spreading lines, 
and moving lines to other screens. 

• Insert mode is toggled on and off for midstream insertions 
and deletions. Text ahead of CP is moved right during inser- 
tion and left during deltion if insert mode is on. 

• Column position is displayed at all times. 

• Bomb proof — all unused control codes are trapped. 

• Must be used with a CRT that has cursor addressing or 
with a memory mapped video. 

• Send check or money order in the amount of $50.00 and 
receive complete source code, flowcharts, documentation, 
and instructions for bringing up on your system. 

• Versions for the Apple, Radio Shack, Commodore, Atari 
and other small systems will be available soon. For im- 
mediate notification of availability, please send name, ad- 
dress and description of system. 

See full page ad in December issue (Page 61) of BYTE, 



KV33 CORPORATION 

P.O. BOX 27246 
TUCSON, AZ 85726 
(602) 889-5722 
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CPISOD6 

THE 
VERSATILE 
COMPUTER 



JUST ADD 
PERIPHERALS 




EPISODE is a CP/M comput- 
er with 1.6 M byte of disk 
storage on dual 5 1 /4 flop- 
pies. Its compact design 
provides a wide range of 
standalone or network appli- 
cations including data base 
sharing. 

EPISODE gives you total 
flexibility. You can add your 
own CRT and Printer, what- 
ever brand and price range 
you choose. All the logic in- 
cluding the 64K RAM mem- 
ory is contained on a single 
6" x 8" circuit board ensur- 
ing maximum reliability. 



'Supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 



EPISODE includes a unique 
software system called 
SUPERVYZ™ - a menu 
based software control sys- 
tem that allows the user to 
integrate application pro- 
grams. 

Dealer inquiries invited, 
foreign and domestic. 




Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 



TRS-80 DISCOUNT 
-BUY DIRECT- 

WE SELL THE FULL LINE OF TRS-80'S 
AT WHOLESALE PRICES 




MODEL II 

26-4002 64K I Drive $3288 

Ask About Hard Drives 

MODEL III 

26-1062 16K $849 

26-1066 48K with 

2 Drives, RS232 $2069 

COLOR COMPUTER 

26-3001 4K $318 

26-3002 1 6K Ext. Basic . $488 

26-3003 32K Ext. Basic $578 

POCKET COMPUTER 

26-3501 Pocket Computer. $188 

COLOR COMPUTER DISK DRIVES 

26-3022 Color Disk Drive #1 $498 

26-3023 Color Disk Drive #2, 3, 4 $338 

•LARGE INVENTORY WRITE FOR YOUR 

•FAST DELIVERY FREE CATALOG 

THOUSANDS OF SATISFIED 
CUSTOMERS 



[ 



ORDER TOLL FREE 

1-800-841-0860 



MICRO MANAGEMENT 
SYSTEMS, INC. 

DEPT. NO. 1 
1 15 C. SECOND AVE. S.W. CAIRO, GA. 31728 

GA. 912-377-7120 

TM TANDY CORPORATION 
FREE COPY OF WARRANTY UPON REQUEST 
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although The Last One pro- 
duces "error-free code/' it 
may not produce an "error- 
free program." The vendor 
further admits that the 
manual requires considerable 
study, even for someone well 
versed in programming. 

Hence, The Last One is 
really a program-generating 
tool. It does not solve a pro- 
gramming problem because 
it cannot define what it is 
that the user wants to do with 
the machine. Rather, it can, 
once a user is skilled in its 
use, substantially reduce 
coding time. 



LS EC Introduces Sin- 
gle-Chip LSI 11: Digital 
Equipment Corporation has 
made available a single-chip, 
40-pin version of its popular 
16-bit LSI-11 microprocessor 
(previously a 4-chip set). Un- 



fortunately, hardware multi- 
ply and divide were not in- 
cluded. The device is used on 
a new single-board computer 
called the Falcon (or T-11). 
The board contains 4K bytes 
of read/write memory and 
sockets for 4K bytes more, as 
well as 32K bytes of ROM (or 
16K bytes of ROM and 8K 
bytes of read/write memory). 
The board also contains two 
serial ports, 24 parallel I/O 
lines, a real-time clock, and 
DECs standard LSI-11 bus in- 
terface. 



i 



ntel Enters the Micro- 
computer Business: It was 

inevitable— Intel has finally 
entered the computer sys- 
tems business. Intel has had 
all the components but has 
never integrated them into a 
complete system. Now it has 
finally formed an "OEM 



Microcomputer Systems 
Division" to market the Sys- 
tem 86/330. The complete 
system is intended to be sold 
by systems houses dealing in 
turnkey systems. In other 
words, Intel supplies every- 
thing but the actual applica- 
tion software. 

The System 86/330 uses In- 
tel's 8086 16-bit microproces- 
sor in a Multibus housing 
with 320K bytes of program- 
mable memory, 35M-byte 
Winchester disk, and 1M- 
byte floppy-disk drive, all 
housed in a desktop unit. Op- 
tions include interfaces to 
IEEE-488, RS-232C, RS-*22, 
RS^49, Ethernet, and more. 
Disk operating systems in- 
clude iRMX^6, CP/M^6, MD- 
DOS, or Unix. Performance is 
claimed to cover the range 
from the DEC PDP-11/23 up 
to the PDP-11/70 products. 
Prices to OEMs start at 



$19,000 each. Watch out, 
DEC— Intel is coming on 
strong. 



^mpple Doings: A C 

"Mike" Markkula, President 
of Apple Computer Inc., at a 
recent computer-conference 
panel discussion, shocked 
the audience by telling them 
that Apple Computer will try 
to "diligently eliminate what 
is now commonly referred to 
as 'software protection.' " He 
stated that "users should be 
allowed to have as many 
copies of a software program 
as necessary to do the appli- 
cation." Ironically, seated at 
the panel table was a repre- 
sentative from Atari, which 
has been advertising that it 
will pursue and legally pro- 
secute anyone caught unlaw- 
fully copying its software. 
Apple has also announced 



A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 

Now you can have letter-quality printin g 
and prof essional features for just $1,495? 



AJ daisy wheel printer terminals are renowned for 
exceptional performance, high reliability, and applications 
versatility. Now you can have all this for only $1,495* in our 
special limited offer. 

• 30 cps letter-quality printing j 

• Changeable type faces 



• Full ASCII keyboard with 
numeric pad 

• High resolution X-Y plotting 

• Complete electronic forms 
control 

• 128-character buffer 

• Asynchronous RS-232 interface 

• Printwheel, ribbon cartridge, 
and cable included 

• 30-day parts/labor warranty 



And you can choose from a list of options including 
forms tractor, pin-feed platen, paper frays, side shelves, 
extra printwheels, APL keyboard and 2K buffer. 

Call your nearest AJ regional 
m office for details: San Jose, CA 



mm 



£5- 



SI 



f I » f -f - t - f - f -f f f I 




(408) 946-2900; Rosemont, IL 
(312) 671-7155; Hackensack, 
NJ (201) 488-2525. Or check 
the phone book for the number 

of your local AJ sales/service 
office. 

Call Toll Free Now: 
800-538-9722 
In California: 
(408) 946-2900 



•Price excludes options and is subject to 
change without notice. Model shown includes 
certain options. Offer available only in the 
contiguous U.S. 
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GETS FILES ACROSS! 



With REFORMATTER disk utilities you can read and write 
IBM 3740 and DEC RT-1 1 single density formatted diskettes on your 
CP/M® system. 

REFORMATTER enables you to access large system databases, 
improve data exchange with other organizations, increase program 
development capabilities, and use your micro in distributed processing. 

REFORMATTER programs feature bi-directional data transfer 
and full directory manipulation. ASCII/EBCDIC conversion provided 
with CP/M ^ IBM. MPiM is now fully supported. 

Program Data Sheets, Application Guides, and Machine Compati- 
bility Guides available. 

Each program $19500 from stock. Specify CP/M W IBM or 
CP/M ^ DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, CA 94301 D Tel: 415/324-9114 □ TWX: 
910-370-7457 MUH-AUOS U Dealer and OEM discounts available. 

mlmm CP/M* is a registered trademark of Digital Research. "Wm 
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SAVE $600. 00 
On TRS-80® 48K Model III 



TRADEMARKS: 

TRS-80 and TRSDOS/Radio Shack/Tandy Corp, 
LDOS/Logical Systems Inc. 
Kit Ill/Morgan Products Inc. 




Limited Supply Now Available 
For The Low- Low Price Of $1895. 00 

Includes all the standard basic features of the TRS-80® 
Model 111 with 48K of RAM and disk expansion Kit III™ 
with two 40 track double density disk drives. 

Also available — TRS-80® Model III same as above with 
two 80 track disk drives for only *2145.°° 

If You Own A 16K Model III. 

You can easily expand your capabilities with our low 
cost disk expansion Kit HlI M 

Completely compatible with TRSDOS™ and LDOS™ the 
Kit HI™ single drive assembly includes: One 40 track 
5Va" double density disk drive, power supply, floppy 
disk control card, mounting hardware, applicable 

a tSSL. ONLY $599. 00 

Also available — Kit III™ same as above with 
one 80 track disk drive for only •724.°° 
LDOS™ disk operating System *99." 
Printers available . . . call for more information. 

Call TOLL FREE (800)851-4614 

fn Illinois Call (618) 233-0016 

,. - We accept: Visa, Master Charge. Certified Checks (Personal checks 

MORGAN re 9 uire three w^ks clearance), Money Orders, and C.O.D. 

Morgan Products Incorporated 104 Berkshire Drive Belleville, Illinois 62223 
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Authorized Commodore service center 
Repair of the complete line of Commodore products 

lira hurry? Check our modular exchange program 



Computer 





Disc Drive 



commodore 



Printer 



HARDWARE: 

CBM 8032 Computer, 

80 Column $1095 

CBM 8050 Disk Drive 1 340 
CBM 4032 Computer, 

40 Column 995 

CBM 4040 Disk Drive 995 

CBM 4022 Printer 649 

CBM VIC 20 Computer 263 

CBM VS 100 Cassette 68 

PET to IEEE Cable 33 

IEEE to IEEE Cable 39 
BASF Diskette, Box of 1 30 



SOFTWARE: 

OZZ $299 

Wordcraft 80 299 

Tax Preparation System 380 

IRMA 380 
Dow Jones Portfolio 

Management System J 1 5 

Personal Tax 55 

Pascal 229 
Assembler Development 

Package 77 

Wordpro 4+ 329 



Order TOLL FREE 
1+800-527-3135 

1 AM to 4 PM COT Monday through Friday 

Texas residents call 1 +2 1 4-66 1 -1370 
VISA. MASTER CHARGE, MONEY ORDERS, AND C.O.D. 
"Certified Check" accepted. 

Units in stock shipped within 24 hours, F.O.B. Dallas, Texas. 
All equipment shipped with manufacturer's warranty. 

Residents of Texas, Louisiana, Oklahoma City and Tulsa, 
Oklahoma must add applicable taxes. 



Eclectic shortly will be announcing products that are designed to work 
with CBM systems. 

\. ROMIO: two RS232 ports-three parallel ports-26K EPROM 

memory-rnanaged alternate character set software 

controlled- EDOS (extended DOS). 

2. Terminal program (options with ROMIO) 

3. EPROM programmer 

4. Front-end processor 

5. Additional firmware to be announced 

Be sure to write the address below for more information; 
dealer inquiries welcome. 



P.O. Box 11 66 • 16260 Midway Road 
Addison, Texas 75001 • |214) 661-1370 
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a 237% year-end increase in 
income, to $39.4 million on a 
186% increase in sales (to 
$334.8 million). Expenditures 
for research and develop- 
ment in fiscal 1981 were $21 
million, compared to $7.3 
million in 1980. 



R. 



tadlo Shack's Own In- 
formation Service: Tandy 
Corporation, parent com- 
pany of Radio Shack, has 
begun to operate its own 
electronic information data- 
base service. The Tandy 
Videotex System is as yet of- 
fered only in Tarrant County, 
Texas (wherein lies Fort 
Worth, site of Tandy's head- 
quarters), but it provides sub- 
scribers with continuously 
updated information, on de- 
mand, around the clock. 

Tandy is inviting providers 
of specialized information to 
join the venture, while 
launching the service with 
the generalized staple diet 
familiar to users of other 
videotex systems: general 
news from local, regional, 
and national sources; sports 
news; special events; busi- 
ness and financial news; and 
weather forecasts. 

During the initial market- 
ing test period, the databases 



will be maintained on TRS-80 
Model II computers using the 
newly developed TRS-80 
Communications Multiplex- 
er. 

Tandy is also in the pro- 
cess of installing TRS-80 disk- 
based computer systems in 
each of its 4000 company- 
owned retail stores in the 
U.S. Each system will do de- 
tached processing and then 
communicate inventory and 
billing information to the 
firm's central computers in 
Fort Worth. 



VJtuote of the Month: 

"The current personal com- 
puter market is about the 
same size as the total potato- 
chip market Next year it will 
be about half the size of the 
pet-food market and is fast 
approaching the total world- 
wide sales of panty hose." 
James Finke, President, Com- 
modore International Ltd. 

MAIL: I receive a large number 
of letters each month as a result 
of this column. If you write to 
me and wish a response, please 
include a self-addressed, 
stamped envelope. 

Sol Libes 
FOB 1192 
Mountainside, NJ 07092 



BYTE's Bits 



Software Authors' 
Association Formed 

The Computer Writers' 
Association (CWA) has been 
formed to assist authors in 
situations involving legal 
rights, publishing standards, 
and a host of other difficulties 
that they confront when try- 
ing to sell software. The 
CWA is working on develop- 
ing a standardized contract 
language between software 
writers and publishers, re- 



taining legal counsel, publish- 
ing standards on plagiarism, 
and printing a regular news- 
letter. The CWA will offer 
new authors advice on how 
to break into the industry. A 
data bank will be established 
for members. Regular meet- 
ings will be held. 

Anyone with resources, or- 
ganizational skills and ideas 
should contact the Computer 
Writers' Association, POB 
6312, Minneapolis, MN 
55406, (612) 333-6060. 
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forth 



for PET/CBM 



FORTH is a new concept in programming, with 
the speed of compilers and interactive ease 
of BASIC. Programs become a part of FORTH 
extending thepower of FORTH and your PET . 

8050,4040 disk, cassette all PET-CBMs /6/c+ 

Starter fig- FORTH w editor aisembltr $35 

Personal floating point) strings; source $75 

Professional turnkey development/data base $259 



EO-f"fcuf«r > e> -for 

1903 Rio Grand* 

Au*tin,Texa* 

78705 



1-312-477-2207 



i*l I oomi»u"t«>r >k i 

P.O. Box 8403 

Austin* Texas 

78712 






DEALERS INQUIRE 



bnad 



QUALITY parts at DISCOUNT PRICES 



RFI LINE FILTER 

^^l tor line lo line 

r*c & line to ground 

Mksj£s» - noise suppression 
V^ A CO"COM # IOK6 
*»•* Rated: 10 amp 

115 250 v 50-400 hz 

$ 3.75 ea. 10 tor $35 00 



4PDT PRINTED 
CIRCUIT 12 VDC 

14 pin style 
3 amp contacts 
BRAND NEW 
PC Mount 

$2.75 EA. 



750 MFD 330 V 
PHOTO FLASH 

2" HIGH X 

1 1/V D1A. 
SI. 25 EACH 
10 FOR $11.00 



TYPE N CONNECTOR 

KINGS UG 526 B-U 

FITS RG55, RG58, RG1*+1 

RG142, RG223 



SOLDER TyPE 

$1.75 each 10 tor $16.00 



tfjga MINI SIZE 
IPC BUZZERS 

^5^ 1/2 to 3 volt p 

with wire leads 75e each 
■\-^ 1%t« 3 volts 

V_\_WJTH PIN TERMINALS 

I , . , . 75* each 

I 3 to 7 volts 

L^ WITH PIN TERMINALS 

. 75C each 



MRF 901 

MICROWAVE 

TRANSISTOR 
£ 3 00 EA 



COMPUTER 

GRADE 
CAPACITOR 

3,600 mfd. <m> 

40VDC $1.00 1 i 



J 



6,400 mfd. 

60 VDC $2.50 

1 3/8"utA X 4 1/4 

20,000 mfd. 25VDC 

2 " DIA. X 2%" HIGH $2 .00 

22,000 mfd.25 VDC 

2" ma X 2 1/2 h.oh $ 2.50 

22,000 mfd. 40 VDC 

DIA. x fa" high $3.00 
45, 000 mfd. 2 5 VDC 
..'" IMA. X V« HtGH $3.50 
52,000mfd.15VDC 

2"ai* X 4 |/2"hic.h $3.00 

72,000 mfd. 15 VDC 

' ,? IA - J "" HIGH $JL 5Q 
:lamps to fit capacitors 50e ea 



m SEND FOR OUR m % 

e «/ 40 PAGE CATALOG f* e 



14 CONDUCTOR 
RIBBON CABLE 



] L.E.D.s 

'STANDARD JUMBO 
DIFFUSED 

J RED 10 FOR $1.50 1' 
GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00 
FLASHER LED '^ 
5 VOLT OPERATION 
JUMBO SIZE 
2 FOR $1.70 

Bl POLAR 

2 FOR $1.70 
SUB MINI LED 



I 



RATION A 

I»1 



,079" X .098" 
20mA at 1.75v 

10 FOR 51.00 
200 FOR $18.00 
QUANTITY PRICES AVAILABLE 



ALL CLCCTROflKS CORP. 




SC0TCHFLEX #3365 

28 AWG STRANDED 

GRAY WITH RED MARKER 

10 FEET for $2.50 
100 FOOT ROLL $12. 00 



905 S. Vermont Ave. 
P.O. BOX 20406 
Los Angeles, Calif. 90006 
(213)380-8000 

Mon. - Fri. Saturday 

9AM-5PM 10AM-3PM 
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• Quantities Limited 

• Min. Order $10 0G 
•Add $2.50 

Shipping USA 

• Calit Res Add 6% 

• Prompt Shipping 

■n 



TRANSFORMERS 

120 volt 
primaries 

6 VOLTS at 150 mA 
12 V.CT. at 500 mA $2.50 
165 V. at 3 AMPS $6.50 
18 VOLTS at 1 AMP $4.50 
25.2 VCT at 2.8 AMP $5.50 




2" ALLIGATOR CLIPS 



7 clips for $1.00 
100 clips for $12.00 
500 clips for $50.00 



APPLESCOPE 

DIGITAL STORAGE OSCILLOSCOPE 

Interface for the Apple II Computer 



f fePE3ii23* , 




The APPLESCOPE system combines two high speed analog to 
digital converters and.a digital control board with the high resolu- 
tion graphics capabilities of the Apple h computer to create a 
digital storage oscilloscope. Signal trace parameters are entered 
through the Keyboard to operational software provided in PROM 
on the Dl control board. 

• DC to 3.5 Mhz sample rate with 1 024 byte buffer memory 

• Pretrigger Viewing 

• Programmable Scale Select 

• Continuous and Single Sweep Modes 

• Single or Dual Channel Trace 

• Greater than or less than trigger threshold detection 
Price for the two board Applescope system is $595 
EXTERNAL TRIGGER ADDAPTER $29 

APPLESCOPE EXPANSION CAPABILITY 

APPLESCOPE -HR1 2 High resolution 12 bit analog to digital 
converter with sample rates to 1 00 Khz. Software included on disk. 

Price per channel $695 

APPLESCOPE - HRHS High Resolution AND High Speed. 
Combines two 6 bit flash Analog to Digital converters to give 1 
bit converter accuracy at a maximum 7 Mhz. sampling rate. 
Software included on disk. Price per channel $695 

SCOPE DRIVER Advanced software for the Applescope system 
provided on SVi" floppy disk. Available options include: 

• Signal Averaging - Acquires 1 to 255 signal sweeps and 
displays the averaged result. 

• Digital Volt Meter- Allows use as a real time DVM or use to 
measure points on an acquired sweep. 

• Hard Copy - Uses graphics printer to produce hardcopy 
output of displayed traces. 

• Disk Storage - Allows automatic storage and recover of 
acquired data on floppy disks, 

• Spectrum Analyzer - Calculates and displays frequency 
spectrum of acquired data. 

The basic SCOPE DRIVER package cost is $49 plus $10 
for each selected option. 

BUS RIDER 
LOGIC ANALYZER for the APPLE II 

The BUS RIDER circuit card silently rides the Apple II peripherial 
bus and allows real time tracking of program flow. Software pro- 
vided on E PRO Mallows set up of trace parameters from the key- 
board and read back of disassembled code after a program has 
been tracked. 

• 32 bit by 1024 sample memory buffer 

• Monitors Data and Address bus plus 8 external inputs 

• Trigger on any 32 bit word or external trigger 

• Pretrigger viewing 

The BUS RIDER is an invaluable development tool for anyone 
working with Apple II or Apple 11+ computers. Price $295 

Apple II BUS EXTENDERS — — — — — $10 g5 

Allow easy access to Apple II peripherial circuit cards. 

SCOPE PROBES 100 Mhz. Bandwidth X1 & XtO switch 
selectable oscilloscope probes. Price each $49.95 



For further information contact: 

VISA Master Charge 
Dealer Inquiries Invited 



RC ELECTRONICS INC. 

7265 Tuolumne Street 
Goleta.CA 93117 
(805)968-6614 



Circle 302 on inquiry card. 



BYTE February 1982 339 



System Notes 



6809 Machine-Code 
Disassembler 



Joseph L. Dubner 

PSC Box 103 

APO San Francisco, CA 96366 



Any 6809-based system can use a resident disassembler 
whose purpose is to decipher various postbytes, relative 
addresses, and many op code mnemonics, thus making it 
easier for the assembly-language programmer" to inspect 
the contents of memory. Although it produces no labels 
or machine-readable code that can be directly reassem- 
bled, the disassembler described here is fast and small 
(less than 2K bytes). In addition it is both reentrant and 
relocatable, allowing it to be placed anywhere in RAM 
(random-access memory) or ROM (read-only memory) 
while functioning normally. You can program this disas- 
sembler into an EPROM (erasable programmable read- 
only memory) and plug it into any EPROM socket with 
no change in operation. 

A couple of techniques are used to make the program 
relocatable. First, program counter (PC) relative indexed 
addressing, rather than immediate addressing, is used to 
load the data-table starting addresses into an index reg- 
ister. During execution the index register is loaded with 
the program counter plus or minus the distance to the 
table, instead of with an absolute address. When re- 
locating the program to another memory area, the pro- 
gram counter component of the address will still point to 
the table when added to the same offset. The assembler 
accomplishes the hard part of all of this — calculating the 
distance from the instruction to the table. 

Another technique used for writing relocatable code is 
to store temporary variables on the stack rather than in 
absolute memory locations. The 6809, with its two stack 
pointer registers, makes this easy. First the user-stack reg- 
ister (U) is loaded with the current top-of-stack address. 
Next the system-stack pointer (S) is adjusted downward 
to leave room for the variables on the stack. This step is 
necessary to keep subroutine calls and interrupts from 
clobbering the variables on the stack. As long as the U 
register is not changed, variables can be referenced to 
their position on the U stack workspace simply by using 



constant offset indexed addressing (i.e., LDA VARI- 
ABLES U). As much stack space may be reserved as nec- 
essary, as long as the computer has RAM available. Of 
course the user workspace must be returned to the system 
stack at the completion of the routine. 

Since all of the temporary variables are on the stack, 
and assuming the stack can grow in size as necessary, the 
program can be interrupted in midexecution and called 
by another user program without changing any of the 
temporary variables. This reentrant feature allows the 
program to appear to service two or more users simul- 
taneously under interrupt control. Of course, when using 
a disassembler in this mode, multiple output devices 
should be provided, or the outputs will be mixed and 
meaningless. 

What does all of this cost? Well, like anything else 
there's the usual trade-off of speed and memory usage. 
While PC relative and constant offset indexed instruc- 
tions operate somewhat more slowly than their im- 
mediate and extended or direct addressed counterparts, 
the speed penalty is not noticeable when the program is 
I/O (input/output) limited, as is this one. And while an 
additional byte is necessary for the indexed mode's post- 
byte, the postbye can sometimes include the constant off- 
set, resulting in a saving of 1 byte of memory over ex- 
tended addressing. 

Using these techniques, the disassembler program in 
listing 1 was written as a subroutine which disassembles 
one machine-code instruction (1 to 5 bytes) and returns to 
its calling program — perhaps a monitor or software 
breakpoint routine. The sample output of listing 2 shows 
a portion of the disassembler working on itself. The 
memory address as well as the machine code are shown, 
followed by the mnemonic of the op code. The 
mnemonic's operand is deciphered to make offsets, target 
addresses, and addressing modes more readable. 

Text continued on page 362 
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Circle 112 on inquiry card. 



HAVE YOUR CAKE 
AND EAT IT TOO 




ITS A PIECE OF CAr^ TO CONNECT AN ft cteK 
TRIX I INTERFACE TO YOUR OLIVETTI PRAXIS 30 
OR 35 CORRECTING ELECTRONIC TYPEWRITER. 
DAISY WHEEL QUALITY AT DOT MATRIX PRICES! 



• 10+ CPS 

• 15 MINUTE INSTALLATION 

• HALF SPACE JUSTIFICATION 

• CABLE REMOVES IN SECONDS 

• TYPEWRITER FUNCT. UNIMPAIRED 

• AVAILABLE NOW: ATARI & APPLE 

• OTHER DIRECT CONNECTIONS 
AND RS232 AVAILABLE SOON 

ft ctTK 



• PRINT AND PRINT #N OPERATE 

• NO INTERFACE NEEDED: 

USES FRONT CONNECTOR -ATARI 
USES CONTROLLER PLUG APPLE 

• PRICE: $215- APPLE ADD $10 
fBASED ON WARDS PR30 PRICE 

• TYPEWRITER AND SERVICE 
WIDELY AVAILABLE 

12225 SW 2nd /SUITE 200-B 
ROB. CCC 
BEAVERTON, OR 97075 




NEC 



PC 8000 Computer System 

• PC 8001AZ80 Microcomputer 

• PC 8031A 5 l /4" Disk Drive 

• PC 8023 Printer - 100 CPS 

• JB 1201M 12" Green Monitor 

• NC 8500 Wedge 



64 K RAM 

CP/M® 

Joy Stick Ports 



RS-232 Interface 

4 Channel Sound/Music 

325K Disk Storage 



COMPLETE 64K SYSTEM 
$3150 



Free Freight 

on 

Prepaid items 



Du Wayne Industries 

5574 Firestone Road 

Livermore, CA 94550 

(415) 932-4373 



SAVE UP TO $750.00 NOW 

on TRS-80™ & Hewlett-Packard® Computers 

With This Coupon* 

Now you can own a great little computer at a great big discount off the manufacturer's 
list price. For home or office use, the Radio Shack® line of computers is first in quality, 
performance and price. 

• FREE SHIPPING in the 48 continental contigious states on prepaid orders of $100 or more. 

• NO SALES TAX collected on out-of-state orders. TRS-80 

• CONVENIENT ORDERING — Call us TOLL FREE - 800/531-7468 Model II 

• FREE COMPLETE PRICE LIST available upon request. 



mrnmrnm m i ni ' 




Catalog 

Number Description List Price 

Radio Shack® TRS-80 Model II 

26-4002 64K 1-Disk Model II 3,899.00 

26-4150 Model II Hard Disk System (installation Not included). 4,495.00 
Radio Shack® TRS-80 Model III 

26-1062 Model III 16K 999.00 

26-1065 Model III 48K — 1 Disk 1,995.00 

26-1066 Model III 48K — 2 Disk 2,495.00 

Radio Shack® TRS-80 Color Computer 

26-3001 4K Color Computer 399.00 

26-3002 16K Color Computer. 599.00 

26-3003 32K Color Computer 699.00 

Hewlett-Packard® HP-85A Personal Computer 3,250.00 

Hewlett-Packard® HP-125 3,750.00 



Cashier's 
Check 

3,299.00 
4,045.50 

859.00 
1,795.50 
2,099.00 



Cash Price 
You Save 

600.00 
449.50 

140.00 
199.50 
396.00 



315.00 84.00 

475.00 124.00 

585.00 114.00 

CALL FOR PRICE 

2,999.00 751.00 



Pan American Electronics 



CALL TOLL FREE 800/531-7466 • Texas & Principal Number 512/581-2766 • Telex 767339 

Dept. 14 • 1117 Conway Avenue • Mission, Texas 78572 

FORT WORTH BRANCH: 

2912 N. Main, Fort Worth, Texas 76106 • Phone Number 817/625-6333 



TRS-80 is a Trademark of Tandy Corp. 'With This Coupon Only! — Offer expires 3/31/82 Prices subject to change without notice — Slightly higher for Credit Card Orders. 
Circle 277 on inquiry card. BYTE Febmary 1982 341 



System Notes , 



Listing 1: The 6809 machine-code disassembler program. 



0000 
0002 
0004 
0006 
0007 
000S 
0003 
000ft 
000B 
000C 
000D 
000E 



0010 
0014 
0015 
0017 
0019 
001 B 
001 C 
0020 
0022 
0027 
002S 



0010 



003 D 



0000 


34 


GE 


0002 


33ES 


CZ 


0005 


IF 


34 


0007 


&F 


42 


0009 


10AF 


C4 


000C 


30 


4G 


000E 


G& 


0A 


0010 


GF 


30 


0012 


5 PI 




0013 


26 


FB 


0015 


SG 


20 


0017 


CG 


2D 


001 S3 


A7 


80 


001 B 


5A 




001 C 


26 


FB 


001 E 


AE 


42 


0020 


PF 


44 


0022 


GC 


48 


0024 


EG 


80 


002G 


CI 


10 


002 S 


27 


04 


002h 


CI 


1 1 


002C 


2G 


0G 


002E 


E7 


47 


0030 


6C 


4G 


0032 


EE 


80 



*** DISAS9, £909 MACHINE CODE DISASSEMBLER 
m VER 1.1, JUN 1981, J. DUBNER 



* THIS SUBROUTINE 

* CONSOLE. IT IS 

* REQUIRES MO RAM 



DISASSEMBLES G809 MACHINE CODE TO THE 
COMPLETELY POSITION INDEPENDENT AND 
OTHER THAN ABOUT 90 BYTES ON THE STACK. 



* ON ENTRY X: = ADDRESS TO BEGIN DISASSEMBLING, Y:== ADDRESS 

* OF MONITOR'S OUTPUT ROUTINE. 

* ON EXIT Xl« ADDRESS OF NEXT INSTRUCTION TO DISASSEMBLE, 

* Y IS RESTORED 



* O) AND <>> ARE 

* BRACKETS (ASCII 

* ADDRESSING 



MY PRINTER'S 
*5B AND *5D> 



CHARACTERS FOR SQUARE 
AND SIGNIFY INDIRECT 



*** USER STACK ORGANIZATION 
* TEMPORARY STORAGE 



OUTCH 

CURADR 

WRKADR 

LENGTH 

PAGE 

OPCD 

POSTB 

BYTE1 

BYTES 

INDFLG 

INDBYT 

NXTBUF 



RMB 

RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 



* OUTPUT BUFFER 



BUFFER EQU 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
OPRAND RMB 
ENDBUF EQU 



HEXB 

MNEM 



4 
1 



1 
4 



$0 



MONITOR'S OUTPUT CHARACTER ROUTINE 

CURRENT DISASSEMBLY ADDRESS 

WORKING ADDRESS 

INSTRUCTION LENGTH 

OP CODE PAGE 

OP CODE 

OP CODE SECOND BYTE 

MSB OF OPERAND 

LSB OF OPERAND 

INDIRECT ADDRESSING FLAG 

INDEXED ADDRESSING BYTE 

NEXT AVAILABLE BYTE OF OUTPUT BUFFER 



START OF OUTPUT BUFFER 
ADDRESS 



PAGE HEX BYTES 
OPCODE HEX BYTES 
POST BYTE HEX BYTES 

OPERAND HEX BYTES 

OP CODE MNEMONIC 



OPERAND PLUS CR, 
END OF BUFFER 



LF, EOL 



ORG 
*** INITIALIZATION 
DISAS PSHS 

LEAU 

TFR 

ST* 

STY 



A,B,Y,U PRESERVE REGISTERS 
QUTCH-ENDBUF, S 

U,S SET UP WORKSPACE ON STACK 
CURADR, U SAVE ADDRESS TO DISASSEMBLE 
OUTCH, Li SAVE OUTPUT CHAR ROUTINE ADDRESS 



IMIT1 



ZNIT2 



LEAX 

LOB 

CLR 

DECB 

BNE 

LDA 

LDB 

STA 

DECB 

BNE 

LDX 

BTX 

INC 



LENGTH, U INITIALIZE TEMPORARY VARIABLES 

#BLIFFER-LENGTH 

, X+- 

INIT1 

#*2B INITIALIZE BUFFER WITH BLANKS 

#ENDBUF~BUFFER 

INIT2 

CURADR, U INITIALIZE WORKING ADDRESS 

WRKADR, U 

LENGTH, U INSTRUCTION LENGTH AT LEAST 1 BYTE 



+** MAIM PROCEDURE 



MA INI 



LDB 

CMPB 

BEQ 

CMPB 

BNE 

STB 
INC 
LDB 



, Xh 

#*10 
MA INI 

MAIN2 



GET FIRST BYTE OF MACHINE CODE 

PAGE 1? 

YES 

NO, PAGE 2? 

NO, MUST BE OP CODE 



PAGE,U SAVE PAGE 

LENGTH, U LENGTH AT LEAST 2 BYTES 

, X + GET OPCODE 



Listing 1 continued on page 344 
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Circle 400 on inquiry card. 



Model 953A EPROM 
PROGRAMMER 




Programs 2508, 2758, 2516, 2716, 2532 and 2732 five volt EPROMS. 

Complete - no personality modules to buy. 

Intelligent - microprocessor based, programs and verifies any or all bytes. 

RS-232 serial interface - use with computer or terminal. 

Verify erasure command - verifies that EPROM is erased. 

Extended diagnostics - error output distinguishes between a bad EPROM 
and one which needs erasing. 

May be used for extremely reliable data or program storage. 

All power on programming socket under processor control. LED warning 

light indicates when power is applied. 

Complete with Textool zero insertion force socket. 
High performance/cost ratio. 



• Standard DB-25 I /O connector. 




PRICE 



BAY TECHNICAL ASSOCIATES, inc. 



HWY. 603, P.O. BOX 387 

BAY ST. LOUIS, MISSISSIPPI 39520 

(601)467-8231 



Supercharge Your Micro's Performance With 




The Professional Operating System with CP/M™ Compatability 

•Spidiculir Parlor mi nee Programs run 3 to 10 times taster compared with TRSD0S or CP/M 

Benchmark results up to 20 times faster obtained with some applications by independent firm 1 
•Double-Sidad Drive Support. Provides 1 2b Megabytes of storage per 8 doubte-sided /density disk. 

intermix any combination of single- or double-sided drives online 
•Expanded Directorial Store larger number of files and more information per disk. 
•Automatic Density /Slda Recognition Detects changes m disk format automatically Change disks at 

any time without compromising data or "BDQS/Read-Qnly' errors 
•Fast Disk Backups. Copy a complete 8' SS/DD dtskette (61 OK) in less than 80 seconds Copy a 

doubiesided/density diskette (1 25 Megabytes) in less than 1 minute 45 seconds 1 
•Hard Disk Drive Support. Supports large hard disks in excess of 1,000 Megabytes without partitioning 
•Advanced Utilities. Complete set of disk utilities, system. date and time functions, communications 

channel interface, etc provided as standard features 
•Enhanced Automatic Print Spooling. Run multiple printers simultaneously, support for multiple 

queues and printers is standard feature on spooling versions 
•CP/M Compatibility. Virtually any CP/M (version 2.x) program will run under TUR80DOS without 

modification Also fully media compatible with standard CP/M-format diskettes 
•Advanced Miinframt-llki features Includes read -after- write validation of all disk update operations, 

type-ahead buffers, incremental disk backup utility, password /log-on security, system date and time 

functions, accepts string of multiple commands, and numerous other capabilities not available under 

CP/M or TRSDOS Multiuser, networking versions also available 



*195 



Dealer and OEM inquiries invited 



Data-Rx,lnc. 



TRS-80 Model II 

and Xerox 820 versions 

Special Introductory Price 
Easily adaptable to any Z 80 based computer. 

(408) 375-2775*686 Lighthouse Avenue* Monterey, 93940 



TURB0D0S is the registered trademark ol Software 2000 

CP/M. MP/M, and CP/NET are registered trademarks of Digital Research 




Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 




R 2 l/0 

S-100 ROM, 

RAM & I/O 

BOARD 



ECT's R 2 l/0 is an S-100 Bus I/O Board with 3 Serial 
I/O Ports (UART's), 1 Parallel I/O Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 




RM-10 
S-100 

RACK MOUNT 
CARD CAGE 



ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 
(15A @ 8V, 1.5A @ ± 16V). $295.00 



Specializing in Quality Microcomputer Hardware 

Industrial • Educational • Small Business • Personal 

Card Cages, Power Supplies, Mainframes, CPU's, Memory, I/O, OEM Variations 



ELECTRONIC CONTROL TECHNOLOGY 



763 Ramsey Ave., Hillside, NJ 07205 



Circle 119 on inquiry card. 



(201) 686-8080 
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Listing 1 continued: 



0034 AF 
0036 E7 
0838 CI 
G303A 24 
003C CI 
003 E 25 
0040 C4 
0042 20 

0044 C4 
004G CA 



44 
48 
80 
08 
40 
08 
0F 
04 

0F 
40 

04 



004S SG 

004ft 3D 

004B 30ED 051 C 

004F 30 SB 

0051 31 C8 22 

0054 CE 04 
0058 B£ 80 

0055 A7 A0 
005P 5fi 
005B 2E F9 

005D 30CS 28 
0080 PF 4E 

00E2 PECS 22 
0085 81 2A 
0087 1027 02B7 



008B BE 48 
00GD 81 C0 
00GF 1024 0247 



MAIN2 



MPIN3 
MA1N4 

MAINS 



STX 

STB 

CMPB 

BHS 

CMPB 

BLO 

ANDB 

BRA 

PNDB 
ORB 

LDA 

MUL 

LEAX 

LEAX 

LEAY 

LDB 

LDA 

ST A 

DECB 

BNE 

LEAX 
STX 

LDA 

CMPP 

LBEQ 



WRKADR.U SAVE WORKING ADDRESS 



OPCD, U 

#*S0 

MAIN3 

#*40 

MAIN4 

#*0F 

MAIN4 

#*0F 
#$40 



SAVE OPCODE 

OPCODES *80-FF? . 

YES, CONVERT TO *40-4F 

OPCODES *40-7F? 

NO 

YES, CONVERT TO *00-0F 



CONVERT TO *40-4F 

MULTIPLY BY 4 TO CALCULATE ADDRESS 
OF ENTRY IN MNEMONIC TABLE 



POINTS TO ENTRY 
POINTS TO SPACE 



IN 
IN 



TABLE 
BUFFER 



#4 

MNTAB, PC 

D, X 

MNEM,U 

#4 

, X + 

, Y+- 

MAINS 

OPRAND,U POINT TO OPERAND POSITION 
NXTBUF,U 

MNEM,U GET FIRST CHAR OR MNEMONIC 
#' * ILLEGAL OPCODE? 
ILEGOP YES 



TRANSFER OPCODE MNEMONIC FROM TABLE 
INTO BUFFER 



IN BUFFER 



* SELECT APPLICABLE PROCESSING ROUTINES 
LDA DPCD7U 
CMPA #*C0 
LBHS OPC0 



Listing 1 continued on page 346 




3 id New Top Quality, Exact Replacement Ribbons & Cartridges. These Ribbons Produce 
Super Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 
Promptly for Much Less Than Most Retail Stores 

•SPECIAL! BUY 10 and GET ONE FREE! 



YOUR PRINTER 



ANADEX 9000 Series 

CENTRONICS 700-703,737,779 

CENTRONICS 100, 101 A, 102, 
103,300,301,306,308,330, 
358,398,500,501,503,508, 
588, 620, 820. 

CENTRONICS 704-705 

DEC Ys x 40YD. 

DEC V2 x 60YD, 

DIABLO HYTYPE II (M/S BLK) HI 
YIELD. FITS 70 PRINTERS! 

EPSON MX70/80 

IBM -"SILVER DOLLAR" Sys. 
34, Sys. 32 MOLA, Series 
IMDL4974, 5256, 3287, 3770, 
3771-3774,4974,5100,5103, 
5110,5228.5256,5320MOIA 

IBM- HARMONICA W. SERIES 
I. MOD 4973/11, 3200, 3289, 
MOD 2. 
NEC SPINWRIJER 
QUME (FITS 80 PRATER MODS) 
RADIO SHACK DAISY WHEEL II 
RADIO SHACK If III. LPV 
RADIO SHACK LPII, LPIV 
TELETYPE MOD 33, 28, 35, 37, 

38, 88. 
WANG M/S. 5541 W,WC, 5581, 
WD, 6581 W, 2281 W 



— 
3/pk 
3/pk 



1/pk 
3/pk 
3/pk 
1/pk 

1/pk. 
5/pk 



3/pk 



4/pk 
3/pk 

1/pk 
Qne/pk 

3/pk 
10/ pk 

1/pk 



RETAIL LIST" 



14.00 ea 
18.95/3 pk 
26.33/3 pk 



16.95 ea 
17.77/3 pk 
20.12/3 pk 
9.31 ea 

16 00 ea 
5.80 ea 



23.40/3 cart 
1800/3 pk 
24 95/3pk 
13.95/cart 
18.95/3 pk 
2.40 ea 

6.85 ea 



YOUR WHOLESALE PRICE 



14.00 

11.95/3 pk 
17.55/3 pk 



13.95/Giant Cart 
12.95/3 pk 
14.25/3 pk 
6 87 ea 

16.00ea 
14 90/5 pk 



20.85/3 pk 



23 60/4 pk rti reload 
13.95/3 pk 
8.25 

8. 95/ Reload rib' only 
11.95/3 pk 
13.90/10 pk 

5.95 ea 



(14.00 ea) 
(3. 98 ea) 
(5.85 eaj 



(13.95 ea) 
(4.32 ea) 
(4. 75 ea) 
(6.87 ea) 

(13.95 ea) 
(2. 98 ea) 



(5. 90 ea) 
(4.65 ea) 
(8.25 ea) 
(8. 95 ea) 
(3. 98 ea) 
(J. 3 9 ea) 

(5.95 ea) 



500" 
'x45' 



5/16"x210' 
1/2" » 120* 
1/2" x 180' 
5/16" x 
'High Yield" 
.500" x60' 
9/16" x 30' 



1/2" x 51' 
1/4" x 310' 
250" 
.500" x45' 
563" x 45' 
1/2" x36' 

5/16" x 393' 



COMMENTS 



Nylon Jet Blk 
Nylon Jet Blk 
Nylon Jet Blk 
5 mil High Speed 



Giant Cart 
Double Spools 
Double Spools 

300,000 plus imp. 

Nylon Jet Blk 
Nylon Jet Blk 



Nylon Jet Blk 



Nylon/Ex Lng Life 
Multistnke Film 
Mylar Multistnke 
Nylon Incl Insti 
Nylon Jet Blk 
Nylon Jet Blk 

Multistrike Film 



CAT 0RDER# 



C-777 
C-700 
C-100 



C-7045 
R-600 
R-644 
C-511 

C-522 
R-300 



R-400 
C-525 
C-789 
R-T3 
C-700 
R-450 

C-550 




TERMS: 

MINIMUM PURCHASE -$20 
PAYMENT BY: C.O.D.(UPS),CHECK, 

MASTER CARD, OR VISA CHARGE 

CARD. 
VOLUME DISCOUNTS: 

20-50 PACKS 10% 

51-100 PACKS 15% 

'UNDER $20, ADD $5 HANDLING. 
**APPROX. RETAIL. PRICE VARIES. 

ANCIE LABORATORIES 

5200-J Philadelphia Way 301-345-6000 (Wash. D.C. Local) 
Lanharn, Maryland 20706 301-792-2060 (Balto. MD Local) 

800-638-0987 (National) 



NAME 

ADDRESS- 
CITY 



.STATE. 



,ZIP_ 



ANCIE Laboratories 
5200-J Philadelphia Way 
Lanham. Maryland 20706 



301-345-6000 (Wash. D.C. Local) 
301 -792-2060 {Balto. MD Local) 
800-638-0987 (National) 



QTY 



AMT. 



TOTAL 



□ Check Enclosed 

□ C.O.D. 

□ VISA 

□ MASTER CHARGE 

ACCT. # 

EXP. DATE 



MIN. ORDER $20 

PRICES SUBJECT TO CHANGE 
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CATCH THE S-100 INC. BUS! 




February Specials 

Morrow Designs Discus 2D double 

density disk controller A&T 
Godbout 32K Static RAM XX A&T 
Decision I 65K RAM DD drives, CP/M, 

MICRO SOFT BASIC, 3 SER & 

2 PAR PORTS 
3M8" diskettes 740-10 per box of 10 
Hayes Microcomputer Stack Modem 



LIST 
PRICE 



399.00 
425.00 



4140.00 

46.50 

279.00 



OUR 

SPECIAL 

CASH 

PRICE 

275.00 
320.00 



3100.00 

25.00 

237.00 



Subject to Available Quantities • Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 

We carry all major lines such as 

S.D. Systems, Cromemco, Ithaca Intersystems, North Star, 

Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM. 

For a special cash price, telephone us. 

We are pleased to announce our appointment as a 
TEI distributor. Dealer inquiries invited. 

SHDDJnc. 

14425 North 79th Street, Suite B 
Scottsdale, Arizona 85260 

Order Number 800-528-3138 
Technical 602-991 -7870 



Circle 331 on inquiry card. 




8" DUAL DENSITY CONTROLLER 

• UP TO 4 MEGABYTES ON LINE 

• DOS 3.2, 3.3 COMPATIBLE 

• PASCAL™ AND CP/M tm DUAL DENSITY 
NOW AVAILABLE 

• IBM™ 3740 or SYSTEM 34 FORMATTED 

• SHUGART, QUME, SIEMENS COMPATIBLE 

• IMMEDIATE DELIVERY 

Available at your local APPLE Dealer: $595. 



£SVA> 



SORRENTO VALLEY ASSOCIATES 

11722 SORRENTO VALLEY RD. 

SAN DIEGO, CA 92121 TWX 910-335-2047 



X-8000 (System 3) $7053 

• Z8000 CPU with memory 
management 

• 256K bytes RAM 

• 8 serial I/O ports 

• Dual 8" floppy disk drives 

• Multi-user operating system 

• 15 slot backplane, 40 amp 
power supply 

• Meets IEEE Multibus standard 



Z8000 or 68000 

X-6000 (System 4) $7099 

• 68000 CPU (8 Mhz) 

• 256K bytes RAM 

• 2 serial, 4 parallel I/O ports 

• Dual 8" floppy disk drives 

• Operating system 

• 15 slot backplane, 40 amp 
power supply 

• Meets IEEE Multibus standard 




Options (X-8000 or X-6000) 

• Up to 16 megabytes RAM 

• Winchester disk drives 

• Cartridge disk drives 

• Intelligent I/O board 

Peripherals 

• Ampex Dialogue 80 CRT $1045 

• Dual Qume floppy disk drives 
with case and power supply 

$1545 



COMPUTEX 

MICROCOMPUTER SYSTEMS V 



5710 Drexel Avenue 
Chicago, Illinois 60637 

312 684-3183 
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Listing 1 continued: 



007: 

007* 
0079 



si 



007 B 24 



007 D 
007F 



\t 



S0 

01 S2 
40 
12 
30 



0083 SI 



1024 00F5 



00S3 

00S9 
00SB 24 
00SD 20 



20 



1024 00BD 
10 
3C 
00 



00SF GD 
0091 2G 
0093 31 
0095 27 
0097 SI 
0099 2G 
009B 1G 



009E 34 
0000 CG 
0002 Si 
00A4 27 
00 AG SI 
00AS 2G 
00AA CG 
00PC E7CS 



00ft F 20 



00B1 SI 
00B3 2E 
00B5 17 
00BS 20 



00BA SI 

00BC 2G 

00BE 17 

00C1 20 



00C3 17 
00CG 1G 



00C9 EG 
00CB 27 
00CD 1G 



00D0 SI 
00D2 27 
00D4 SI 
00DG 2G 
00DS 16 



00DB 91 
00DD 27 
00DF SI 
00E1 
00E3 
00E5 
00ES 
00EA 
00ED 17 
00F0 16 



47 
0S 
4E 
04 
5E 
03 
02S4 



F0 
41 
40 
0G 
50 
07 
42 

• _ icr 
j-U 

1 tk 
1 «_J 



G0 
05 

02S5 
0C 



70 
05 
03C1 
03 



03 AE 

041B 



47 
03 
0252 



16 
04 
17 
03 
0080 



1A 
09 
1C 
10 
43 



2G 
SG 

A7CS 2G 
SG 

17 



03F0 
03S4 

03F1 



00F3 Si 

00F5 25 

00F7 GC 

00F9 EGDS 04 

00FC E7 4ft 

00FE C4 SS 



IE 
F9 
4E 



CMPA 

LBHS 

CMPA 

BHS 

CMPA 

LBHS 

CMPA 

LBHS 

cmpa 

BHS 
BRft 



#*S0 
OPS0 

#$40 
OP00 
#*30 
OP30 
tt*20 
OP20 
#$10 
DP10 
OP00 



*:+:* OPCODES 00-0F AND 40-7F 



* TRAP ILLEGAL OPCODES 



OP00 



OP01 



TST 
BNE 

cmpa 

BEQ 

CMPA 

BNE 

LBRA 



PAGE, U 

OP01 

#$4E 

OP01 

#$5E 

OP02 

ILEGOP 



MUST BE PAGE 

*4E AND $5E NOT VALID 

ILLEGAL OPCODE EXIT 



* REGISTER ADDRESSING 



OP0i 



OP03 



ANDA 

LDB 

CMPA 

BEQ 

CMPA 

BNE 

LDB 

STB 

BRft 



#$F0 

# T A 

#$40 

OP03 

#$50 

OP04 

#' B 

MNEM+3,U 

OP07 



A-REG? 

YES 

B-REG? 

NO 

YES 

PUT REGISTER 



INTO MNEMONIC 



* INDEXED ADDRESSING 
OP04 CMPA #$£0 

BNE GP05 
LBSR INDEX 
BRA OP07 

* EXTENDED ADDRESSING 
OP05 CMPA #$70 

BNE OP0G 
LBSR EXTEND 
BRA OP07 

i DIRECT ADDRESSING 
OP0G LBSR DIRECT 
OP07 LBRA FINISH 

*** OPCODES 10- IF 

*= TRAP ILLEGAL OPCODES 

OP 10 LDB PAGE* U 

BEQ OP 12 
0P11 LBRA ILEGOP 

* PROCESS LONG BRANCHES 



PROCESS INDEXED MODE 



PROCESS EXTENDED MODE 



PROCESS DIRECT ADDRESSING MODE 
FINISH UP 



MUST BE PAGE 



dpi: 



dpi; 



CMPA 

BEQ 

CMPA 

BNE 

LBRA 



#$1S 
0PI3 
#$17 
0P14 
0P23 



PROCESS LIKE 20-2F 



* PROCESS CC INSTRUCTIONS 



0P14 

0P15 
OPIG 



CMPA 

BEQ 

CMPft 

BNE 

LDA 

STA 

LDA 

LBSR 

LBSR 

LBRA 



#$1A 

0P15 

#$1C 

0P17 

#' c 

MNEM+4, U 

#' # 

PUTCH 

DIRECT 

FINISH 



FIX ' ANDCC 7 



PRINT AS IMMEDIATE MODE 
PROCESS LIKE DIRECT ADDRESSING 



* PROCESS REGISTER TRANSFER INSTRUCTIONS 

DPI 7 CMPA #$1E 

BLO OPIG PROCESS REMAINING 1-BYTE INSTRUCTIONS 

INC LENGTH, U 

LDB -t-WRKADR, U+ GET POST BYTE 

STB BYTE i j U 

ANDB #$S8 ' CHECK BOTH REGISTERS SAME SIZE 



Listing 1 continued on page 348 
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Model EP-2A-88 

EPROM Programmer 




* Easy to use 

* Reliable 

* Field proven 



Fast as Jackrabbits - . . Well, almost! 

In Australia, two rabbits can reproduce over 13 million offspring in three years . . 

At 105 seconds for 2716's, the EP-2A-88 can reproduce 1,892,160 EPROMS in 

three years. Single push button control, the EP-2A-88 checks if EPROMS are 

erased, programs and verifies. Many features, including self test, diagnostics and 

audio prompt. 

The EP-2A-88-1 will accept Copy (CM) modules for the 2758, and 2716 
EPROMS. The EP-2A-88-2 will accept copy modules for the 2716, 2732 and 
TMS 2532 EPROMS. Power requirements are 115 VAC 50/60 Hertz at 15 watts. 
Part No. Description Price 

EP-2A-88-1 EPROM Programmer $490.00 

EP-2A-88-2 EPROM Programmer 490.00 

CM-50 Copy Module for 2716, TMS 2516 EPROMS 25.00 

CM-70 Copy Module for 2758, TMS 2508 EPROMS 25.00 

CM-20 Copy Module for 2732 EPROMS 25.00 

CM-20-A Copy Module for 2732A EPROMS 33.00 

CM-40 Copy Module for TMS 2532 EPROMS 25.00 

Non Standard Voltage Option 

(Specify 220v,240v, or lOOv) 15.00 

Optimal Technology, Inc. 

Phone (804) 973-5482 
Blue Wood 127 Earlysville, VA 22936 



START YOUR OWN 
COMPUTER CO. 



HOW TO START YOUR OWN SYSTEMS HOUSE $36. 

7th edition, November 1981 

Written by the founder of a successful systems house, this fact-filled 220-page 
manual covers virtually all aspects of starting and operating a small systems com- 
pany. It is abundant with useful, real-life samples: contracts, proposals, agree- 
ments and a complete business plan are included in full, and may be used im- 
mediately by the reader. Proven, field-tested solutions to the many problems 
facing small turnkey vendors are presented. 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 

by Leslie Nelson, 4th revised edition, December 1981 

Independent consultants are becoming a vitally important factor in the micro- 
computer field, filling the gap between the computer vendors and commercial/ 
industrial users. The rewards of the consultant can be high: freedom, more satis- 
fying work and doubled or tripled income. This manual provides comprehensive 
background information and step-by-step directions for those interested to ex- 
plore this lucrative field. 

FREE-LANCE SOFTWARE MARKETING $30. 

by B.J. Korites, 3rd edition, June 1980 

Writing and selling computer programs as an independent is a business where • 
you can get started quickly, with little capital investment »you can do it full time or 
part time • the potential profits are almost limitless. This best-seller by Dr. Korites 
explains how to do it. 

HOW TO START YOUR OWN WORD PROCESSING SERVICE $39.50 

by Leslie Nelson, February 1982 

Turn a small investment into a steady, money making business that adds $10,000, 
$50,000 or $100,000 to your income. Detailed start-up, marketing and operations 
plans are included. 



Send check, money order, VISA. Master Charge or American Express # and exp. 
date. Publisher pays 4th class shipping. Add $1.00 per book for UPS shipping 
(USA only). NJ residents add 5% sales tax. For faster shipment on credit card 
orders call (201) 783-6940. 

ESSEX PUBLISHING CO. Dept 2 

285 Bloomfield Avenue • Caldwell, N.J. 07006 



COMPUTERS 

ATARI" 800- software 
COMPUTER SYSTEM *° nwo 



ATARI Q 



Missis Command 
16k- $ 750.0Q Astsrsils 

48k— $ 898.00 sunm-m 

APPLE II Plus" C,,IM 
All/ 

♦3600/, 



48k-h\ 
64k -*I3 



REAL-TIME CLOCK 
CALENDAR (MSM5S32) 



Tm MMn Om fttr. 4 



ilitlddrM f«"TW 

"fW **M S»tec . ■'«ti 

im*f stvnai XTAL 

33 TMKIu net Control $0 OR 
Low * 0mm DiSMpotMn 



No "Glitches", Surges 
Or Interference 

THE MPDH7 TURNS AM 
OnmUH OUTLET IKTO 
A COHTWOLLH) FILTERED 
POWER SOURCE 




MPD117 
$79 50 



DISKETTE 
«SALE» 

Wabash: 
5J4- *v*24.fl5 

8inch^o/2Z 95 



Call For Quant. 
[PRICING! ** 



ea 



CARDS 



Z80* 

16KRAM 

$160™ 

VIDCX 

V1DEOTERM 

SO column 

$2S&x> 
KEYBOARD 
ENHANCER 

$12000 

CALIF CCWP SYS 

APPLE 
CLOCK 
$12400 

PROTD 
BOARD 
$2500 



PRINTERS 

EPS0N tfk 

MX-80 W 
"ST'-^asToo 

7T-*645Too 

Interface & cable 

T 7a90 



WE CARRY 
COMPUTER 

BOOKS!!! 



•SPECIALS* 



ZENITH m -121 VidiiMMitonGrtinPtiisihi. 

IZiidL 15+MU — ► $129l°° 
3iicli MUFFIN FANw/csrit — — J3.95 
UPD 765: Floppy Disk Cintr-^ 19.95 
8155 RAM — ^tll-50 
8255-PPI— 17.95 
2111 Static RAM -A75 
8985* CPU-^8ifl 
MCG800-CPU-^U5 
EN 2501- EAROM — ^ 4-95 



AY3-8603-U.95 
6402 * 6.50 
6802* 9.50 
6502*650 
6810 * 3.95 
6821 * 4. 95 
8279 -* 12.50 



MONITORS 

AMDEK j| 




12in. B/W-~*129P«> 
Win. Gr««n— *155.°° 
Win. Color -*-*365P° 



-V-ADDS^ 

VIEWPOINT 

TERMINAL 

$579! 



CONCORD 



PRODUCTS 

1971 SO. STATE COLLEGE _ 

ANAHEIM, CALIF 92806 *^ 

(714)937-0637 **£ o0j ^ 

6HM ^Mfe CHECK - M/O \°\\&°* V 

visa CSShEi r^ 

^^ NO COD v 

*10.MIN ORDER CA RES ADD 6 



*10 49 $ 2,00 *250 499 S 9.Q0 
50 99 4.00 500 999 1L00 
100 240 800 100O UP CALL 



COMPONENTS 



SN74O0N 
SN7402N 

SN7404M 
SN7409N 
SN7410N 
SM7412* 
SN7413N 
SH7414N 
SN7416M 
SN741 7N 
SN7420N 
SN7425N 
SN7430M 
SN7437N 
SN7439M 
SN7440M 
SN7442N 
SN7443N 
SM7445N 
SN7451H 
SN7454M 
SH7474N 
SN7475M 



SM74S2N 
SN7492M 
SN7493M 



SN7499M 
SN74122M 
SM74139M 
SN74141N 
SM741S1N 
SN741UN 
SN741S4N 
SN74199N 
SH741S7N 
SN74190M 
SN74161N 
SM74163T4 
SN74164N 
SN74165M 
SN74174N 
SN74175N 
SM 741 SON 
SN74181 N 
5*74383* 



74S74 
74809 
MST12 



.46 74SM9 4.2S 
M 74S201 e.75 
m MS340 2.75 



2.9 



.» 749299 s.re 

.66 MS470 9.28 

BS 749471 9.90 

1.99 74S473 990 

146 748474 9.80 



74LS00 



741S03 
744.804 
ML906 



74LS10 26 

MLS 14 .99 

74LS20 22 

74LS21 26 

74LS29 40 

MLS27 27 

MLS24 37 

MLS30 29 

74LS32 .31 

74L939 31 

74LS42 93 

74LS46 77 

MLS 74 39 

MLS7S 96 

MLS99 49 

MLSOO 99 



MLS99 
MLS107 
ML St 13 
MLS122 
MLS123 
74LS129 
M LSI 26 
M LSI 36 
74 LSI 39 
MLS1S1 
MLS153 
74LS1S7 



74L51S6 

MLS161 

74LS192 

74L3193 

MLS164 

MLS16S 

MLS199 

M LSI TO 

M LSI 74 

74 LSI 79 

74L9190 

MLS191 

MLS199 

MLS197 

MLS221 

MLS240 

74LS241 

MLS243 

MLS244 

MLS24S 

74LS291 

MLS253 

MLS297 

MLS299 

74L5260 

MLS273 

MLS279 

MLS290 

74LS293 1 

MLS399 

MLS367 

MLS373 

MLS3M 

MLS3/7 

74LS969 

74LS6TO 



96 «*• 

79 ■*• 



^▼ J t>2t14L 



3.28m Star 2.98m 
SjBOm 9 tor SJ0OM 

tt Mm 4 tor tlOOM 

300N6 200m S tar 1400 
200NB 236m 6 tor 16 OO 

300N9 228m 4tor 1.90m 
200M6 246M4tor 2.00m 

2111 490HS 2.80m «tor 2-OOm 



cmt'i 



ITS ^gg 

?? AYS-1013A 



130 
130 
196 
198 



196 ™ 

u 7909 
199 7912 
1 it MC1330AV 
, « MCf380V> 

2 MC1398P 



m UKMO 

« LM968N 
, « "WW 
m MCH86P 

29 tMno 
S LM399 



s it 

* SOCKETS 



•B 9 KV1.20 

« 1CW5.30 14 W1.30 

/2 1078.70 19 tOUM 

100 10*6.70 « 10T19O 

1 -16 XV9.70 20 «V2.70 

1-60 i0ft2.7O 22 10*2 70 

1 i2 WO.70 24 W2.70 

96 10m.7O 28 W3 00 

■26 -KV17.70 40 W390 

30 
1.30 



Bare Bones APPLE II 
lw/o Keyboard 
w/o Pwr. Supply I 



»*-vr r Lt I I 



can 

Z-90 TM 

Z-90ACTC 10.90 

Z-90ACPU 1090 

Z-90 002 19-94K 12900 

9099* 1&S0 
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0100 


27 


04 : 




BEQ 


OP1S 


0102 


CI 


SS 3 




CMPB 


#*3S 


010/4- 


2B 


C7 : 




BNE 


OPli 


0106 


EG 


4ft 


>0P13 


LDB 


BYTE1, U 


010S 


54 






LSRB 




0109 


54 






L9RB 




010ft 


54 






LSRB 




010B 


54 






LSRB 




010C 


SD 






BSR 


REG 


010E 


si 


2ft : 




CMPtt 


#' * 


0110 


27 


bb ; 




BEQ 


OP 11 


01 12 


SB 


2C ; 




LDft 


# ? » 


0114 


17 


03 cb : 




LBSR 


PUTCH 


0117 


EG 


4ft ; 




LDB 


BYTE!, U 


0113 


SD 


0G 




BSR 


REG 


01 IB 


SI 


2ft ; 




CMPft 


#' * 


01 ID 


27 


ae ; 




BEQ 


OP11 


011F 


20 


CF 




BRft 


OP1G 


0121 


C4 


0F ! 


> REG 


ftNDB 


#*0F 


0123 


30ED 


042C ; 




LEftX 


REGTftB, PC 


0127 


ftB 


S5 




LDft 


B, X 


0129 


17 


03 Bl 




LBSR 


PUTCH 


012C 


CI 


05 ; 




CMPB 


#*05 


012E 


2G 


04 : 




BNE 


REG1 


0130 


BE 


43 




LDft 


#* C 


0132 


20 


0E 




BRft 


REG3 


0134 


CI 


0ft ; 


> REG1 


CMPB 


*$8ft 


013G 


2G 


04 : 




BNE 


REG2 


013S 




43 




LDft 


#' C 


01 3ft 


20 


0G : 




BRft 


REG3 


013C 


CI 


0B 1 


► REG2 


CMPB 


#$0B 


01 3E 


28 


05 : 




BNE 


REG4 


0140 


SB 


50 ; 




LDft 


# ? P 


0142 


17 


0398 : 


■ REG3 


LBSR 


PUTCH 


0145 


39 




> REG4 


RTS 










>*:** OPCODES 


20- 2F 








> * TRftP 


ILLEGAL OPCODES 


014G 


EG . 


47 


>DP2G5 


LDB 


PAGE, U 


014S 


CI 


11 




CMPB 


#$1 1 


014ft 


27 


0B : 




BEQ 


GP21 


014C 


SI 


20 




CMPP 


#$2® 


014E 


2b 


07 : 




BNE 


0P22 


0150 


CI 


00 ; 




CMPB 


Mtekei 


0152 


27 


03 ; 




BEQ 


0P22 


0154 


IB 


©I cb : 


f 0P21 


LBRft 


I LEGOP 








> * PRDC 


ESS LONG BRftNCHES 


0157 


CI 


10 i 


► 0P22 


CMPB 


#$10 


0159 


2B 


is 




BNE 


OP2G 


015B 


CG 


03 : 


- 0P23 


LDB 


#3 


015D 


30C8 


24 




LEftX 


MNEM+2, U 


01 BO 


ftG 


S0 


> 0P24 


LDft 


, X+- 


01B2 


ft7 


84 : 




STfi 


X 


01&4 


30 


IE 




LEftX 


-rZf X 


01 BG 


5ft 






DECB 




01B7 


28 


F7 




BNE 


0P24 


01B9 


S6 


4C : 




LDft 


#' L 



ILLEGftL OPCODE IF NOT BftHE 
SHIFT IN SOURCE NIBBLE 



GET SOURCE REGISTER 

CHECK FOR INVALID REGISTER 



PUT COMMA IN BUFFER 



GET DESTINATION REGISTER 
CHECK FOR INVALID REGISTER 



MftSK OFF HIGH NIBBLE 

GET REGISTER NAME FROM TftBL 



FIX ' PC 



FIX 'DC 



■IX ' L>P' 



MUST BE PftGE OR 1 
> BRft 7 MUST BE PftGE 



LONG BRftNCHES ON PftGE 1 

CHftNGE MNEMONIC TO LONG BRANCH FORM 
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<#L Components Express, Inc. 

"Have vou hissed vour comouter tateiv " 



1380 E Edinger. Uni 



i.a. CA 92705(714) 558 397; 



RANGE: 
SCOPE: 



With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 

Line of sight to 250 miles. 



BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2.4 GHZ 



only 
$295.00 



Will receive within the frequency band from satelites, primary 
microwave stations, and repeater microwave booster 
stations 
CONTENTS: Packaged in 19"x19"x4 1/2" corrugated carton complete 
with: 

300 Ohm to 75 Ohm Adapter 

750 Ohm to 300 Ohm Adapter 

60 Feet Coax Cable with Connectors 

3 Feet Coax Cable with Connectors 




24" Dish 

Feed-Horn Receiver 
Mounting Bracket 
Mounting Clamp 
Instructions 



WARRANTY: 

180 days for all factory defects and electronic failures for normal 

useage and handling. Defective sub assemblies will be replaced 

with new or re-manufactured sub assembly on a 48 hour exchange 

guarantee. 

This system is not a kit and requires no additional devices or equipment other than 

a TV set to place m operation DEALER INQUIRIES INVITED. 
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Circle 45 on inquiry card. 



In Less Than 3 Minutes 

Your IBM Model 50, 60, or 75 

Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 




CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 

CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714)968-0890 



STATPRO: 

MAINFRAME STATISTICS ON AN APPLE 

Statpro is a PASCAL software package designed for the profes- 
sional researcher seeking solutions with a minimum of effort. 

Statpro is grouped into a modular format for sales purposes yet 
which allows the user to transfer data between modules and other 
programs with easy to use prompts. 

Statpro modules include: 

(I) Real number data base (2) Data transformations 
(3) Questionnaire database (4) Mailing label database 
(5) General category database (6) Graphic printing & editing 
(7)Corvus & profile compatible (8) Sample data for first time use 
(9) Does cross tabulation (10) Descriptive statistics 

(II) Scatter & Histogram plotting (12) Regression analysis 
(13) Analysis of variance (14) Bibliographic analysis 

Statpro is an integrated database system designed for extensive 
number crunching, including linear and non-linear regression, 
step-wise and multiple regression, and analysis of variance. 

Statpro, unique in being non-memory dependent allows data- 
bases to be limited in size only by disk space. Statpro can enter, 
receive, send, sort, and transform data. 

Transformations include Arithmetic Logarithmic, Exponential, 
Trigonometric, Powers & Square Roots, Conversions, Random 
Numbers, Standardized Observations and over 40 English to 
Metric or Metric to English conversions. Statpro contains several 
statistical analysis programs, all interlinked and designed to 
analyze the database records. 

Among other features, Statpro has extensive color graphic 
capabilities, a graphic screen editor, multiple plots per screen, 
user or computer defined access limits, and choice of symbols 
and lines. Printing a graph takes only 30 to 120 seconds depending 
on whether the printer is an Anadex, Epson, Paper Tiger or Silen- 



Blue Lakes Computer 

3240 University Ave. 

Madison, Wl 53705 

(608) 233-6502 



Z8 BASIC 
COMPUTER/CONTROLLER 




As featured in 
Byte Magazine, July and August 1981 

• On board tiny BASIC Interpreter. 

• 2 on board parallel ports. 

• Serial I/O port 

• 6 interrupts. 

• Just attach a CRT terminal and 
immediately write control programs 
in BASIC. 

•BAUD RATES 110-9600 BPS. 

• Data and address buses available for 
124K memory and I/O expansion. 

•4K RAM, 2716 or 2732 EPROM 
operation. 

• Consumes only 1 Vi WATTS 

Z8 Basic Microcomputer/Controller 

Assembled & Tested .$195.00 

Complete Kit $165.00 

Universal Power Supply 

( + 5, + 12, & -12v) $ 35.00 

Z8 is a trademark of Zi)og Inc. 



SWEET-TALKER, 

IT GIVES YOUR COMPUTER 

AN UNLIMITED VOCABULARY. 




As Featured in 
Byte Magazine, September 1981 

•Utilizes VORTRAX SC-01 A speech 
synthesizer chip. 

• Unlimited vocabulary. 

• Contains 64 different phonemes 
which are accessed by an 8-bit code. 

• Text is automatically translated into 
electrically synthesized speech. 

• Parallel port driven or 

Plug-in compatible with APPLE II. 

• On board audio amplifier. 
•Sample Program for APPLE II on 

cassette 
SWEET-TALKER 
Assembled and Tested 

Parallel Port Circuit Card. $139 

APPLE II Plug-in Card $149 

VORTRAX is a trademark of Federal Screw Works 



To Order: Call Toll Free • 1-800-645-3479 
(In N.Y. State Call: 1-516-374-6793) 
For Information Call: 1-516-374-6793 



DISK-80 

EXPANSION INTERFACE 

FOR THE 

TRS-80 MODEL I 




As Featured In 
Byte Magazine, March 1981 

• Disk controller (4 drives) 

• Hardware data separator 

• Buffered TRS-bus connector 

• Real-time clock 

• Printer port (optional) 

DISK 80ASSEMBLED & TESTED 

with 32K RAM $329.95 

Centronics Printer 

Port add ■$ 50.00 

DISK-80 pc board $ 48.00 

Printer/Power Supply 

pc board $ 16.00 

Complete Kit with 32K 

RAM and Printer Port $275.00 

TRS-80 is trademark of Tandy Corp. 



MICROMINTINC. 
917 Midway 
Woodmere, N.Y. 11598 
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01GB 


A7 


(Si 


01SD 


17 


0342 


817® 


IS 


0371 


0173 


17 


03 IE 


0176 


20 


FS 


017S 


EG 


47 


017A 


SI 


3F 


01 7C 


27 


67 


017E 


CI 


00 


mi a® 


27 


03 


01S2 


IE 


01 3D 


0185 


si 


^3 


01S7 


j'"'^' 1 


0G 


0189 


17 


01B1 


01SC 


16 


0355 


018F 


SI 


3C 


0191 


27 


5D 


0193 


81 


37 


0195 


j£j£ 


F5 


0197 


GC 


4E 


0199 


AGDS 


04 


019C 


ft 7 


4ft 


019E 


A7 


4B 



01P0 5F 
01 A i GS 4B 
01A3 24 33 
01A5 30ED 03BA 
0109 AG 25 



01AB 


81 


53 


01AD 


2G 


07 


01AF 


A1C8 


25 


01B2 


2S 


02 


01B4 


o c: 


55 


01BG 


17 


0324 


01B9 


si 


50 


01BB 


27 


04 


01BD 


SI 


43 


01BF 


26 


07 


01C1 


SE 


43 


01C3 


17 


0317 


01CG 


20 


0B 


01 CS 


SI 


44 


01 C A 


2G 


07 


mice 


SG 


50 


01CE 


17 


03 0C 


0101 


20 


00 


01D3 


SG 


2C 


01D5 


17 


0305 


01D3 


5C 




01D9 


CI 


0S 


01 DB 


2G 


C4 


01DD 


AE 


4£ 


01DF 


30 


IF 


01E1 


AF 


4E 


01E3 


20 


A7 


01E5 


CI 


00 


01E7 


27 


A3 


01E9 


CB 


21 


01EB 


E7CS 


25 


01EE 


20 


9C 



01 F0 SG 23 

01F2 17 02ES 

01F5 17 027C 

01 FS 1G 02E9 



DP2! 



BTA 


1, X 


LBSR 


REL1G 


LBRA 


FINISH 



PROCESS RELATIVE ADDRESS 



* PROCESS SHORT BRANCHES 
0P2G LBSR PELS 
BRA DP25 



*** OPCODES 30-3F 

* TRAP ILLEGAL OPCODES 

OP30 LDB PAGE.U 

CMPA #$3F 

BED OP301 

CMPB #0 

BEQ 0P32 

LBRA ILEGOP 



MUST BE PAGE EXCEPT ' SWI 7 



* PROCESS 'LEA' INSTRUCTIONS 
0P32 CMPA #$33 

BHI 0P34 

LBSR INDEX CAN ONLY BE INDEXED MODE 
0P33 LBRA FINISH 

* PROCESS STACK INSTRUCTIONS 

0P34 CMPA fc*3C CHECK FOR ? CWhI 5 





BEQ 


OP302 






CMPA 


#$37 






BHI 


0P33 


PROCESS REMAINING 1-BYTE INST 




INC 


LENGTH, U 






LDA 


+WRKADFMR GET POSTBYTE 




STA 


BYTE!, U 






STA 


BYTE2a.J 


TEMPORARY STORAGE 




CLRB 






0P35 


LSL 


8YTE2, U 


SHIFT BIT INTO CARRY- 




BCC 


OP300 


NO REGISTER IF BIT NOT SET 




LEAX 


STKTAB, PC 




LDA 


Br X 


GET REGISTER FROM TABLE 




CMPA 


i 1 s 


DECIDE ON 7 U 7 OR 7 S' FOR STAC 




BNE 


0P3G 






CMPA 


MNEM+3.U 


COMPARE TO LAST CHARACTER 




BNE 


0P3G 


OF MNEMONIC 




LDA 


#*U 


REPLACE REGISTER CHARACTER 


0P36 


LfeSfc 


pyfCH 






CMPA 


#' p 


FIX * PC 7 AND 7 CC 7 




BEQ 


0P37 






CMPA 


#*C 






BNE 


0P3S 




0P37 


LDA 


#'C 






LBSR 


PUTCH 






BRA 


0P33 




OP3S 


CMPA 


# 7 D 


FIX ? DP* 




BNE 


0P39 






LDA 


# 7 P 






LBSR 


PUTCH 






BRA 


0P39 




0P39 


t_DA 


£% 


PUT COMMA IN BUFFER 




LBSR 


PUTCH 




OP300 


INCB 








CMPB 


#S 






BNE 


DP35 






LDX 


NXTBUF,U 


REMOVE LAST COMMA FROM BUFFER 




LEAX 


-i, X 






STX 


NXTBUF, U 






BRA 


0P33 





r RUCTIONS 



* PROCESS T swr 
OP301 CMPB #0 

BEQ 0P33 
ADDB #$21 
STB MNEM+3, U 
BRA 0P33 

* PROCESS *CWAI* 
OP302 LDA #*# 

LBSR PUTCH 
LBSR DIRECT 
LBRA FINISH 



DONE IF PAGE 

ADD *21 TO CONVERT PAGE INTO 
ASCII CHARACTER 



PRINT AS IMMEDIATE MODE 
PROCESS LIKE DI RECT 
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LINE VOLTAGE*" 
TRANSIENT SUPPRESSORS 



Features Parallel Operation 



5000 Hits/Second 

TM 



CttyAtrUf 'and C&pjm 



PROTECTS: 

•Computers 

•Micro-Computer Systems 
•Word Processors 

• Cash Registers 

• Power Supplies 



MARC 

INDUSTRIES, INC. 




PROTECTS AGAINST: 

•High Energy Voltage 

Transients 
•On-Off Switching 
• Lightning Induced Transients 
•Inrush of On/Off Power 



Clipstrip Clipper 
977E 678F 



® © 



DEALER INQUIRIES INVITED LISTED LISTED 

7133 Rutherford Rd. Baltimore, Md. 21207 
(301)2983130 800-638-9098 ^ 



Circle 379 on inquiry card. 



WINJERHALTER & ASSOCIATES, INC. 

SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 



Software for Your Microcomputer 

3825 N. Zeeb Road Dexter, Michigan 48 130 313 - 426 - 3029 



OLYMPIC SALES COMPANY 



Authorized Dealer 



topple computer 



LARGE 
INVENTORY 

LOWERTHAN 



NEW APPLE FAMILY SYSTEM 
*48K Apple II + *e te //.-$2495.00 
Disk w/con trailer 



* RF Modulatoi 



Call for 



EVER PRICES * 7 Personal & game disks BE ? T Price! 

Large Inventory of: 

Dish with controlkr DOS 3.3 

Second Disk Drivts 

Pascal -Fortran-Cobol languages 

Dow Jonas & Quota reporter 

Graphics Tablets 

Visicalcfoi Apple lift III 

Smarterm 80 column card 

Micromodem II bv DC Haves 

WE ALSO" CARRY SOFTWARE! 

Personal Software Innovative 

Peach Tree Software American 

Microsoft System Plus 

Mtcropro and more. 

Wt art arT a * i ^autiVDiizt<l servicing Apple dealer lor Apple II & III 

Immediate delivery on ill models-wt carry en enormous inventory 

of Apple products at all times! 

Just some of the software in stock NOW 
Magic Window, Raster Blaster, Ultima. Home $ Minder, 
Tax Preparer, Pool 1.5, Typing Tutor, Olympic Decath- 
alon, ABM, Robot War, Castle Wo/fenstein, Cranston 
Manor, Expediter, OO Topos, Cyborg, Gorgon, 
Falcons, Wizardry, Personal Filing System. PFS: 
Report, Flight Simulator. . . 




Texas Instruments 

Home Computer 



i: New-1982 Model with 

I full typewriter-style keyboard, 

Tl 99/4 A U/L case & more! 

- v KEYBOARD 



$ 



369 s 



Retail Your Cost 
S95000 $369.95! 



10" color monitor for 99/4 
32K Exp. mem. module 

Extended Basic, a MUST for 

32 K module 
Speech synthesizer 
Disk memory drive 
RF modulator 

Telephone coupler (modem) 
Printer (solid state) 
We carry a large inventory of software, & accessories 



150.00 129.95 
500.00 397.95 
69 50 49.50 
225.00 189.95 
400.00 319.95 



HP-11C 



HEWLETT 
PACKARD 

Your Cost: 



Mattel 1670 Race Horse Computer 

Ret. $125.00 Y.'C: $24.95 



Advanced Programmable „ . 

Scientific LCD Retail: $130.00 $1 14.35 

HP 12C vwrw 

Advanced Programmable Ji*[ n nr 

Financial LCD Retail: $ J 50,00 $129.95 
HP-125 New Microcomputer Retail Your Cost 
64K CPU /Terminal/Key board 3 7 SO 00 3195.00 
HP-85 Microcomputer - 

built-in printer /monitor 3250.00 2499.00 

HP 83 Microcom -built-in mon 2250.00 1799.00 
HP 2631 B Printer, dot mtrx 3950.00 3199.00 
HP82905A 80 col printer 945.00 755.00 

HP 2601 A Letter quality prter 3495.00 

HP 82901 M Dual master 2500.00 1999.00 

Call us for the lowest prices on 7 disk drives 
Graphics plotter 7225 2450.00 2089.00 

Personality module -a must 
for 7225 750.00 636.00 

Graphics Tablet 9111 A 2050.00 1699.00 

HP-41CV 325.00 256.00 

Card Reader for 41 CV 215.00 171.00 

Printer for 41 CV > 385.00 294.00 

Quad Ram 95.00 84.95 

Optical Wand for 41 CV 1 25.00 99.95 

HP 41 C Calculator 250 00 188.95 

Memory mod. for 41 C 26.95 

HP 97 Progrmble printer 750.00 579.95 

HP 34C Progrmble scientific 150.00 117.95 

HP 38C Progrmble business R/E 150.00 119.95 
HP 32 E Advanced scientific 55.00 48.95 

HP-37E Business management 75.00 58.95 

We carry a complete inventory of 

~ Libraries, accessories & supplies, — 



COMPUTERS 

Retail Your Cost 
800 16K 1080.00 759.95 

810 Disk Drive 600.00 469.95 
Atari VisiCalc 200.00 169.95 

825 Impact Printer 1000.00 779.95 

(Centronics 737) 
SUPER SPECIAL-ATARI 400 (16K) 
Retail:$595.00 Your Cost:$339.95 
Language Cart, not included— Opt'l at $54.95 



ATARI 

Programmable 

Color TV Game 

Video Console: 



Retail. $225.00 

$137 95 



WJTREL tELECTRDniCSj 

llNtEUiViSiON 

/te»//.-$325.00 $00^95 

Your Cost: a£«jT 



VIDEOTAPES 

Min order: 3, mixed OK 
SONY L500 2hr $11.89 
SONY L750 3hr 14.69 
RCA VK250 6hr 13.95 



TEXAS INSTRUMENTS 

Retail You Pay 

Tl 59 295.00 179.95 
T I -30 11 LCD Stu Slide/NEW 11.9$ 

TI-35SP LCD Sci 22.50 

TI-40 LCD Sci/NEW 21.95 

Bus. Anal. I 19.95 

Bus. Anal. II 44.95 

Bus. Card 39.95 

MBA S4.S5 

Invest. Analyst 41.95 
TI-54 Adv. LCS Sci/NEW 39.95 

TI-551T NEW 44 .96 

TI57Pro B .Sci 39.95 

T1-58C 480 Step. Prog. 19.95 

PC-100C Print/Plot 149.95 

LCD-Programmer/NEW 59.95 



DIABLO 630 

Letter Quality 

daily wheel 
w/tractors 
Retail $3395.00 
Y/C: $2595.00 



OHIO SCIENTIFIC 

Professional Computers Retail Your Cost 

C8PDF-48K 3495.00 3195.00 

Dual 8" Drives • 64 col x 32 line/color 
.7 MIPS FAST' e>Many more stndard featres 
Fortran & Pascal available 

Many other OSl products available 
-at discounted prices, of course' 



Main Showroom & Offices: 
: ,J^;.,| 216 South Oxford Avenue 
Los Angeles, CA 90004 

WE HONOR' 

VISA and MASTERCHARGE 1 



TELEX: 67 34 77 

ORDER DESKS open 7 Days a Week! 

7:00 AM to 7:00 PM Mon thru Sat 

Sunday Noon to 5:00 PM 

Order Desks: (213) 739-1130 

TOLL-FREE TOLL-FREE 

(outside Calif.) (within Calif.) 

800 421 8045 800-252 2153 



All goods subject to availability; this ad super- 
sedes all previous ads; we are not responsible 
for typographical errors; we will meet or beat 
any advertised prices if the competition has 
the goods on hand. 

Minimum shipping and handling $4.95. 
All orders subject to verification and acceptance. % 



EPSON PRINTERS 

MX80 

Optional Graftrax Chip 80 

MX80 FT 

MX 100 



Retail: 
645.00 



Your Cost 
499.00 
95.00 
745.00 599.00 
995.00 749.00 



MSer printers 

995.00 895.1 



460G graphics 1094.00 
560 1295.00 

560G graphics 1394.00 
445 795.00 

445G 894.00 



969.95 I 
1099.00 ■ 
1195.00 ! 
695.00 
789.00 



SANYO MONITORS High resolution 

13" Color (new) high quality 550 00 419.95 1 

12" Green phosphorous 360 00 259.95 i 

12" Black Si white 340 00 239 95 ! 

15" Black & white 370 00 259.95 ; 

9" BlackS whue (the best seller) 235 00 169.95; 



AMDEK(Leedex)High Quality Monitors \ 

139.95 I 
174.95 3 



12 "B/W. 12 MHz 

12" Green, 12 MHz 

12" Green. 1B MHz 

1 13" Color, NTSCcort 



179.00 
199.00 
249.00 
.input, 449.00 
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01FB 


EE 
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01FD 


SI 
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01FF 


26 


11 
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CI 


00 
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01 IB 


0207 


86 


42 


0209 


A7CB 


22 


020C 


17 


0285 


020F 


16 


02Dk' 


0212 


84 


SF 


0214 


81 


S3 


021 6 


26 


20 


021 S 


CI 


00 


021 A 


27 


4C 


021 C 


86 


43 


021 E 


A7C8 


mQL 


0221 


S6 


4D 


0223 


A7CB 


2-w' 


0^k*G 


86 


50 


0228 


A7C8 


24 


022B 


86 


44 


022 D 


CI 


10 


022F 


27 


02 


0231 


86 


55 


0233 


A7CS 


25 


023 6 


20 


30 


023S 


81 


SC 


023A 


26 


11 


023C 


CI 


00 


023E 


27 


28 


0240 


86 


59 


0242 


CI 


10 


0244 


27 


02 


0246 


86 


53 


024 3 


A7C8 


25 


024 B 


20 


IB 


024 D 


81 


8E 


024F 


25 


11 


0251 


Gi 


11 


0253 


1027 


00CB 


0257 


at 


00 


0259 


27 


0D 


025B 


SB 


59 


025D 


A7C8 


24 


0260 


20 


06 



0262 CI 00 
0264 1026 00BA 



0268 


ft 6 


48 


026A 


£34 


BF 


026 C 


si 


87 


026E 


27 


08 


0270 


81 


SD 


0272 


27 


04 


0274 


81 


SF 


027B 


26 


03 


0278 


16 


00A7 


027B 


ft 6 


4S 


027D 


84 


30 


027F 


81 


30 


02S1 


26 


06 


02S3 


17 


01FC 


0286 


IB 


B2SS 


0283 


Q 1 


20 


028B 


26 


06 


C32SD 


17 


00AD 


0290 


16 


0251 



+** OPCODES 30-BF 
* PROCESS 7 BSR ? AE 



OP80 



LDB 

CMPA 

BNE 

CMPB 

LBNE 

LDA 

STfi 

LBSR 

LBRA 



PAGE, U 

#$SD 
OPS1 
#$00 
ILEGOP 
# 7 B 

MNEM, U 
RELS 
FINISH 



SPECIAL CASE 



MUST BE ON PAGE 

CHANGE ' JSR 7 TO 7 BSR* 
PROCESS LIKE SHORT BRANCH 



FIX BUBD/CMPD/CMPU 



* GET MNEMONIC AS REQUIRED BY PAGE 

OPS1 ANDA #$BF 

CMPA #$83 

BNE QPB3 

CMPB #$00 

BEQ OPS00 

LDA # ? C 

ST A KNEW* U 

LDA # T M 

STA MNEM+i.U 

LDA #' P 

STA MNEM+2, U 

LDA #' D 

CMPB #$10 

BEQ OP82 

LDA #' U 

OPS2 STA MNEM+3, U 

BRA OP800 



0PS3 



0PS4 



OPS 5 



OPS6 



CMPA 

BNE 

CMPB 

BEQ 

LDA 

CMPB 

BEQ 

LDA 

STA 

BRA 

CMPA 

BLO 

CMPB 

LBEQ 

CMPB 

BEQ 

LDA 

STA 

BRA 

CMPB 
LBNE 



#$8C 
OPS5 

#$00 
DP800 
#' Y 
#$10 
DP84 
#' 9 

MNEM+3, 
OPS00 



FIX CMPX/CMPY/CMPS 



U 



#$8E 

GP86 

#$11 

ILEGOP 

#$00 

OPS00 

#' Y 

MNEM+2, U 

OP800 

#$00 
ILEGOP 



FIX LDX/LDY AND STX/STY 
CANNOT BE PAGE 2 



ALL REMAINING OPCODES MUST BE 
ON PAGE 



*** JOINTLY PROCESS 80-BF AND CO-FF 
* TRAP ILLEGAL OPCODES 



OPS00 



GPS01 



„DA 
ANDA 
CMPA 
BEQ 
CMPA 
BEQ 
CMPA 
BNE 
LBRA 



OPCD, U 

#$BF 

#$87 

DPQ01 

#$8D 

OP801 

#$8F 

OP802 

ILEGOP 



STORE OPCODES NOT ALLOWED 
IMMEDIATE MODE 



IN 



* PROCESS EXTENDED ADDRESSING 



OPS02 



LDA 

ANDA 

CMPA 

BNE 

LBSR 

LBRA 



OPCD* U 

#$30 

#$30 

OPS03 

EXTEND 

FINISH 



* PROCESS INDEXED ADDRESSING 
OP303 CMPA #$20 

BNE OPS04 

LBSR INDEX 

LBRA FINISH 
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SATELLITE 

TRACKING 

SOFTWARE 

BY 




SAT TRAK INTERNATIONAL 




APHill 



SORCiRfR 



m-$o 



An international group of professionals has designed and programmed SATELLITE 
TRACKING SOFTWARE, a unique package of five separate programs that allow you 
to set up your own Satellite TrackingStation using your microcomputer. Beginners, 
professionals, and educators will all appreciate the technical excellence of this 
easy to use software. Satellite positions are calculated and displayed or printed 
out, including the following data: altitude, azimuth, elevation, right ascension, 
declination, and range, for any time — past, present, or future. The 30 page 
operator's manual includes notes on interpreting NASA documents and taking 
observations. The Apple, TRS-80, and Sorcerer versions plot satellite positions on a 
map of the world. The Sorcerer version is available only on casssette. The TRS-80 
version is for a Model I, level II TRS-80 



Cassette or Diskette (Apple. TRS-80, Sorcerer) 
FORTRAN listing (other systems) 
FORTRAN program on punched cards 



$ 49.95 

$150.00 
$175.00 



(all prices include documentation) 



DISTRIBUTED 

EXCLUSIVELY 

BY 




iQUTILfTy SOFTW7IR6 

6660 Reseda 8lvd„ Suite 105. Reseda. CA 91335 
(213) 344^599 

ASK FOR QUALITY SOFTWARE products at your favorite computer store. If 

necessary you may order directly from us. MasterCard and Visa cardholders may 
place orders by calling us at (213) 344-6599. Or mail your check or bankcard 
number to the address above. California residents add 6% sales tax. Shipping 
Charges: Within North America orders must include $1.50 for shipping and handl- 
ing. Outside North America the charge for airmail shipping and handling is $5.00. 
.Pay in U.S. currency. 




WARNING! 

Electric Power Pollution. 

Spikes & Lightning 

HAZARDOUS to 

MICROCOMPUTERS!! 

Patented ISOLATORS provide JgST\ MP*" 

protection from ... 

• Computer errors caused by 
power line interference 

• Computer errors due to system 
equipment interaction 

• Spike damage caused by 
copier/elevator/air conditioners -mmr 

• Lightning caused damage p at . #4,259.705 ^^^ ,so 2 

** FULLY GUARANTEED** 

• ISOLATOR (1SO-1) 3 isolated 3-prong sockets; Spike Suppression; 
useful for small offices, laboratories, classrooms $69.95 

• ISOLATOR (IS 0-2) 2 Isolated 3-prong socket banks; (6 sockets 
total); Spike Suppression; useful for multiple equipment Installa- 
tions $69.95 

• SUPER ISOLATOR (ISO-3) similar to ISO-1 except double isolation 
& oversize Spike Suppression; widely used for severe electrical 
noise situations such as factories or large offices $104.95 

• SUPER ISOLATOR (ISO-1 1) similar to ISO-2 except double isolated 
socket banks & Oversize Spike Suppression; for the larger system 
In severe situations $104.95 

• MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated Sockets; Multiple 
Spike Suppressors; For ULTRA-SENSITIVE Systems In extremely 
Harsh environments. $181.95 

• CIRCUIT BREAKER, any model (Add-CB) Add $9.00 

• CKT BRKR/SWITCH/PILOT (-CBS) Add $17.00 

AT YOUR DEALERS MasterCard, Visa, American Express 

ORDER TOLL FREE 1-800-225-4076 (except AK, HI, PR & Canada) 



L*zJ Electronic Specialists, Inc. 



Technical & N on 800: 1 617 655 1532 




PRODUCTS FOR YOUR RADIO SHACK 






MICROTEXT COMMUNICATIONS VIA YOUR MODEM! 



Now you can use your printer with your modem! Your computer can be an 
intelligent printing terminal. Talk to timeshare services or to other personal 
computers; print simultaneously through a second printer port; and re-display 
text stored in memory. Download text to Basic programs; dump to a cassette 
tape, or printer, or both. Microtext can be used with any printer or no printer at 
all. It features user-configurable duplex/parity for special applications, and can 
send any ASCII character. You'll find many uses for this general purpose 
module! Available in R0MPACK, ready-to-use, for $59.95. 



SOFTWARE DEVELOPMENT SYSTEM 

The Micro Works Software Development System (SDS80C) is a complete 6809 
editor, assembler and monitor package contained in one Color Computer program 
pack! Vastly superior to RAM -based assemblers/editors, the SDS80C is non- 
volatile, meaning that if your application program bombs, it can't destroy your 
editor/assembler. Plus it leaves almost all of 16K or 32K RAM free for your 
program. Since all three programs, editor, assembler and monitor are co-resident, 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging! 

The powerful screen -oriented Editor features finds, changes, moves, copys and 
much more. All keys have convenient auto repeat (typamatic), and since no line 
numbers are required, the full width of the screen may be used to generate well 
commented code. 

The Assembler features all of the following: complete 6809 instruction set; 
complete 6800 set supported for cross-assembly; conditional assembly; local 
labels; assembly to cassette tape or to memory; listing to screen or printer; and 
mnemonic error codes instead of numbers. 

The versatile ABUG monitor is a compact version of CBUG, tailored for debugging 
programs generated by the Assembler and Editor. It features examine/change or 
memory or registers, cassette load and save, breakpoints and more. SDS80C 
Price: $89,95 



THE 



llll Illl Illl IIII+» 



GAMES 



Star Blaster — Blast your way through an asteroid field in this action-packed 
Hi-Res graphics game! Available in ROMPACK; requires 16K. Price: $39.95 
Pac Attack — Try your hand at this challenging game by Computerware, with 
fantastic graphics, sound and action! Cassette requires 16K. Price: $24.95 
Berserk — Have fun zapping robots with this Hi-Res game by Mark Data 
Products. Cassette requires 16K. Price: $24.95 
Adventure — Black Sanctum and Calixto Island by Mark Data Products. Each 
cassette requires 16K. Price: $19.95 each. 



ROMLESS PAK I — is an empty program pack capable of holding two 2716 or 

2732 EPROMs, allowing you up to 8K of program! The PC board inside comes 

with sockets installed, ready to go with the addition of your custom EPROMs. 

Price: $24.95 

2-PASS DISASSEMBLER — with documentation package. 16K; cassette. 80C 

Disassembler Price: $49.95 

CBUG — Machine language monitor. CBUG Cassette Price: $29.95 

CBUG ON 2716 EPR0M: Can plug into Romless Pak I. CBUG ROM Price: 

$39.95 

PARALLEL PRINTER INTERFACE — serial to parallel converter allows use of all 

standard parallel printers. PI80C Price: $69.95 

Assembly Language Programming, by Lance Le vent ha I. Price: $16.95 

MEMORY UPGRADE KITS: 4-16K Kit Price $39.95. 16-32K (requires soldering 

experience) Price: $39.95 

PARTS & SERVICES: SAMs, 6809Es, RAMs, PlAs. Call for prices. 



. . n n _ _ _ , Ji ^ WE SHIP FROM STOCK! 

ft&0©[^§) itW^ GOODSTUFF! Ma »ter Charoa/Vlaa and COD Accepted 

W®\^& P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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Listing 1 continued: 









> >(■: 


PROCESS DIRECT ADDRESSING 




0293 


31 


10 


>0F 


S04 


CMPfl 


#* 1 








0295 


28 


0G 


> 




BNE 


OP805 








0297 


17 


01DP 


> 




LBSR 


DIRECT 








029ft 


1G 


0247 


> 

> 




LBRA 


FINISH 














PROCESS IMMEDIATE ADDRESSING 




029 D 


SG 


2 . '*■ 


>DF 


S05 


LDA 


#' # 








029F 


17 


02 3 B 


> 




LBSR 


PUTCH 








02A2 


AG 


48 


> 




LDA 


QPCD, U 








02A4 


84 


BF 


> 




ANDA 


#$8F 








02AG 


SI 


OT 


> 




CMPA 


8*83 




OPCODES S3 AND 


8C-SF HAVE 2-BYTE 


§2A8 


27 


0ft 


> 




BEQ 


OPS0G 




OPERANDS 




mm 


81 


8C 


> 




CMPA 


#*sc 








02ft C 


24 


0G 


> 




BHS 


OP80S 








02PE 


17 


01C3 


> 




LBSR 


DIRECT 




PROCESS 1-BYTE 


OPERAND LIKE 


02B 1 


16 


0230 


> 




LBRA 


FINISH 




DIRECT 




02B4 


17 


01 CB 


>op 


►80S 


LBSR 


EXTEND 




PROCESS 2-BYTE 


OPERAND LIKE 


02B7 


IB 


022ft 


> 




LBRA 


FINISH 




EXTENDED 










> :+::+ 


m OPCODES 


C0-CF 














>* 


CHANGE MNEMONICS AND 


TRAP ILLEGAL OPC 


02BP 


EB 


47 


>DPC0 


LDB 


PAGEr u 








02BC 


S4 


CF 


> 




ANDA 


#*CF 








02BE 


81 


CB 


> 




CMPA 


tt*CB 




CHANGE ' A 7 TO ' 


B' IN MNEMONICS 


02C0 


j"' 1 2 


29 


/ 




BHI 


0PC3 








02C2 


81 


C3 


> 




CMPA 


m>cz 




FIX 'PDDD' 




02C4 


2G 


12 


> 




BNE 


OPC0A 








02CB 


SB 


41 


> 




LDA 


#' A 








02C8 


A7CS 


J-' 1 ji 


/ 




ST A 


MNEM,U 








02CB 


SB 


44 


> 




LDA 


#' D 








02CD 


ft7CS 


lt «?*3 


> 




ST A 


MNEM+1, 


U 






02D0 


h)7CS 


24 


> 




BTA 


MNEM+2, 


U 






02D3 


PV7CB 


25 


> 




STA 


MNEM+3, 


u 






0206 


20 


0D 


/ 




BRA 


0PC2 









Listing 1 continued on page 356 






McGraw-Hill Bookstore 

Popular Paperbacks from Prentice-Hall ^^F^ 

1 . The USCD PASCAL Handbook by Clark and Koehler. Language 
description organized for quick reference, 400 pp. $12.95 

2. Problem-Solving Principles Programming with PASCAL by 
R. E. Prather. For introductory courses. 363 pp. $15.95 

3. Microcomputer Data Communications Systems by 

F. J. Derfler. For TRS-80, Apple II, Heath-89 and others. $12.95 

4. Programming BASIC for Personal Computers by 

D. L. Heiserman. Adaptable to the TRS-80, Apple II, PET. 
320 pp. $7.95 

5. The Word Processing Handbook by R. A. Stultz. What these 
systems are, what they do, which to select. 176 pp. $7.95 

6. The Atari Assembler by D. and K. Inman. Written for those 
with some BASIC knowledge. 320 pp. $12.95 

7. Starting FORTH by Leo Brodie. By the originator of FORTH 
language and operating system. 380 pp. $15.95 

8. PASCAL Program Development with 10 Instruction PASCAL 
Subset (Tips) and Standard PASCAL by Kennedy and Solomon. 
558 pp. $17.95 




There's a book 

for every 

beginner or 

expert. 




McGraw-Hill Bookstore 

1221 Avenue of the Americas, N.Y, N.Y 10020 

2 3 4 5 6 7 8 



BY 2 *}h'i 



Send me (circle) book 1 

No. Copies 

Check or credit card only: Visa □ Amer Exp Q MasterCard □ 

Acct. No. . ..Expires 

Name 

Add ress 

City 



.State. 



-Zip. 



For U.S. add applicable sales tax, plus $2.50 each for postage 
and handling. Foreign costs slightly higher. 
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Circle 240 on inquiry card. 



47UF35V 5/ 
68UF35V Si 
1UF3SV S/tl.O 
2.2UF20V S/t1.« 

3 3uf2qv mta 

4.7UF3SV «/»1.« 
S.BUF3SV VMM 



3 22UF 10V - I 

M 15UF16V 3,'* 

30UF8V 5/* 



LINEAR CIRCUITS 



16 PIN HEADERS . . 

24 PIN HEADERS.. 
40 PIN HEADERS 
50PINED(iEBOAHDCONN 

26PINEDGEB0ARDCONN 
50 PIN RIGHT ANGLl- ', '\>N\ 
20 PIN RIGHT ANGLE CONN 



RS232 
CONNECTORS 

DB25Pmale $2.75 

DB 25S female 3.75 

HOODS 

1.25 



LM201 - .75 

LM301/748 - 
741 CV - .25 



4136 - 



3900 - .4 

LM307 

LM308 

LM324 
LM339 - 
LF351 - 
LF353 - 
LF365 - 
LF356 - 



LM318 - 1.00 
LM348 - 90 
LM358 - 50 
LM361 175 
LM377 - 1.60 
LM380 - .95 
LM382 .80 
LM383 - 2.50 
LM386 - .80 
LM387 - 1.25 
LM393 1.00 
LM553 - 2 25 
LM555 - 45 
LM556 - 85 
564FJ - 3.95 



LM1808 - 1.75 
LM1889 1.95 
CA758 1 75 
CA3018 - 1.95 
CA3046 85 
CA3078 - 1 50 
CA3O80 - .95 
CA3086 - 95 
CA3094 - 2.25 
LM2901 - 95 
8038CC - 3 90 
N5596A - 1.50 
TL062 CP - 95 
TL064CN - I.« 



INTERFACE & DRIVERS 

1 1995 8130 250 8834 2.00 8T380 2 0° 
B 90 8830 2.50 B837 2 00 MM5321 9.50 
9 1 10 8833 2.50 8838 2 OO MM5369 2 50 



CRYSTALS $3.45 ea. 

2.000 MHz 6.144 MHz 



3.000 MHz 
3.57 MHz 
4.000 MHz 
5.000 MHz 
6.000 MHz 



8.000MHz 
10.000 MHz 
18.000 MHz 
18.432 MHz 
20.000 MHz 



TOGGLE 
SWITCHES 

106D - SPDT 

1.10 
206D - OPDT 



REGULATORS 

LM337 $2.50 

79HGKC-5Vat5A S6.95 



723 



60 



78M05 $ .35 

78L05 $ .45 

LM305G 9 .75 

320T5,12,15or24 S .90 
340K-12, 15or24V*1.50 
34QT-5, 6. 8, 9, 12, 

15, 18 or 24V $ .85 
LAS1412- 12V3AS3.95 



CPLTS& SUPPORT CHIPS! 

8OB0A 



2.75 



7 » 8226 

o ac 8228 ■ i-: 

3500 8255 - 6.95 

o it B259 — 6 95 

IS 8257IAM9517)- 7.96 

,™ Z80ACPU - 6.75 

,2 Z80AS10 - 12.95 

9.95 8Z7fi " 1695 

ROM's 



74LS SERIES 




74LS00 

74LS01 - 

74LS02 - 

74LS03 



74LS05 - 
74LS08 

74LS09 - 

74LS10 - 



74LS93 • 
74LS96 - 
741.510 7- 



74lS' 
74LS' 
74L5' 
74LS1 
74LS1 
74L5' 
74LS 
74LS1 
74LS' 
74LS: 

74ls; 

74LS1 
74LS1 

74L& 
74LS1 
74US1 

74LS1 
74LS 
74LS1 
74LS 
74LS 
74LS 1 
74LS' 
74LS 1 
74LS 



ADD 10% FOR ORDERS UNDER $20 00 
ADD 5% FOR ORDERS BETWEEN $20. 0( 
ADD 3% FOfl OROEFIS ABOVE $50.00 



TERMS;FOB CAMBRIDGE. MASS SEND CHECK 
OR MONEY OPDER MINIMUM TELEPHONE. 
COO. PURCHASE ORDER OR CHARGE $20.00 
MINIMUM MAIL ORDER SS 00 



55 74LS196 - i 

m 74LS197 - i 

38 74LS221 - .) 

.38 74CS240 - i 

.46 74LS241 - I 

.56 74LS242 - I 

5g 74LS243- .! 

.25 74LS244- I 

45 74LS245-- 1 ! 

45 74LS247- . 

50 74LS248 - 1 

45 74LS251 - .! 

48 74LS253 - i 

4@ 74LS257 .! 

40 74LS25R -- i 

40 74LS266 - I 

.60 74LS273 - 1. 

.70 74LS279 - . 

48 74LS280 1 

48 74LS283 - 

58 74LS290 

70 74LS365 

-58 74LS366 - 

58 74LS367 - 

75 74LS368 - 

.75 74LS373- 1 

SO 74LS374 - 1 

45 74LS386 - 

.40 74LS390 

.95 74LS393 - 
741S670 - 1 
81LS97 - 1 
81LS38 1 



SEND S.25 FOR OUR CATALOG 
FEATURING TRANSISTORS & 
RECTIFIERS. 145 HAMPSHIRE 
ST CAMBRIDGE. MASS 02139 



SOLID STATE SALES 

P.O. BOX 74 B 

SOMERVILLE, MASS. 02143 



TEL. (617) 547-7053 
toll free 1-800-343-5230 



XENIX -BASED WORK STATION 

Here is the complete, no-compromise UNIX™-based package that 
gives you full UNIX power at truly minimal cost. Your investment is 
protected against obsolescence because we use industry standard 
components. Unlike other UNIX or "UNIX-act-aiike" systems, this is 
a true, complete UNIX Version 7 running on a PDP-11. This is exactly 
as it was meant to be in the original design and conforms to Bell 
Laboratories UNIX Version 7 documentation. 

MSD Corporation is making a special offer on our 
XENIX-based 23/256 Work Station: 

■ LSI-11/23 based processor with floating point, 256Kb random 
access memory, 4 port serial interface, 5 quad slots for expansion. 

■ Dual floppy subsystem, single sided (double sided may be 
specified at additional cost), bootstrap loader, formatting and 
diagnostic software. ■ 20.8 Mb Winchester disk with integrated 
cartridge tape backup. ■ One (1) VT-100 terminal with advanced 
video option. 

■ One (1) LA38-HA tractor feed printer with keyboard, numeric 
keypad and stand. ■ One (1) Auto-Answer, Auto-Oial 300 Baud 
Modem. ■ Cables for the above. ■ XENIX Operating System, a 
true UNIX Version 7, configured for 4 users. ■ Complete manual 
set and 1 year telephone support. 

This system is expandable up to 8 users and 83.2 
Mb of disk storage. Multiple work stations, termi- 
nals, other UNIX systems, or non-UNIX systems 
can be networked together with no additional soft- 
ware. 

Price: $23,258. Terms: 25% Down with purchase order, balance 
75% upon delivery. 



M 



D 



MSD Corporation 

2449 Camelot Court, SE 
Grand Rapids, Ml 49506 
(616) 942-5060 



MANAGEMENT SYSTEMS DEVELOPMENT 

UNIX and XENIX are trademarks of Bell Laboratories and Microsoft respectively. 



Now available from your computer store- 
the whole line of AJ couplers and modems. 




Starting now you can buy A J acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the 
0-450 bps A 242A, the world's most widely used acoustic data 
coupler, to the revolutionary AJ 1259 triple modem that 
handles 300 bps Bell 103, 1200 bps Bell 212A, and 1200 
bps VA 3400 protocols. 

Whether you need full or half duplex or both in one; 
originate or answer, auto answer; acoustic coupling, or 
direct-connect— there's a model for you in the AJ line. 

Starting now you don't have to settle for second best. 



For the location of your local 
computer store handling the AJ line, call toll-free: 

800/538-9721 

California residents call 408/263-8520, Ext. 307. 



JACOBSON 
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Listing 1 continued: 














02DS 


30CS 


24 : 


1 OPC0A 


LEAX 


MNEM+2, 


U 






02DB 


AG 


84 : 




LDA 


X 








02DD 


SI 


4i ; 




CMPA 


*r a 








02DF 


27 


02 : 




BEQ 


OPCl 








02E1 


30 


0i : 




LEAX 


1. X 








02E3 


GC 


84 ; 


>0PC1 


INC 


X 




CHANGE 'A' TO * B' IN MNEMONIC 




02E5 


CI 


00 : 


DPC2 


CMPB 


#*00 




MUST BE PAGE 




02E7 


27 


36 ; 




BEQ 


OPCS 








0269 


20 


37 ; 




BRA 


ILEGOP 








02EB 


81 


cd : 


0PC3 


CMPA 


#*CD 








02ED 


2 V 


2i : 




BHI 


opce 








02EF 


2G 


IB ; 




BNE 


0PC5 








02F1 


S& 


53 




LDA 


*r s 




FIX 'STD' 




02F3 


A7CS 


22 




STA 


MNEM,U 








02FS 


SG 


54 : 




LDA 


#' T 








02FS 


A7C8 


23 ] 


►0PC4 


STA 


MNEM+1, 


U 






02FB 


SG 


44 : 




LDA 


#* D 








02FD 


A7CS 


24 ; 




STA 


MNEM+2, 


U 






0300 


SG 


20 : 




LDA 


#*20 








0302 


A7CS 


25 : 




STA 


MNEM+3, 


U 






0305 


20 


de : 




BRA 


0PC2 




CHECK FOR PAGE 




0307 


SG 


4C i 


>DPC5 


LDA 


# T L 




FIX 7 LDD T 




0303 


A7CS 


22 ; 




STA 


MNEM, U 








030C 


SG 


44 ; 




LDA 


#' D 








030E 


20 


es : 




BRA 


0PC4 




V 




0310 


CI 


li : 


>OPCS 


CMPB 


#*11 




PAGE 2 NOT ALLOWED FOR CE-CF 




0312 


27 


0E ; 




BEQ 


ILEGOP 








0314 


SG 


55 ; 




LDA 


#' U 








031 B 


CI 


00 : 




CMPB 


#$00 




FIX LDU/LDS AND STU/STS 




031 S 


27 


02 ; 




BEQ 


0PC7 








031 A 


SG 


53 




LDA 


#' S 








031 C 


A7CS 


24 ; 


► 0PC7 


STA 


MNEM+2, 


U 






031 F 


1G 


FF4& : 


>OPCS 


LBRA 


OP800 




PROCESS LIKE 30-BF 










>*** ILLEGAL 


OPCODE ROUTINE 




0322 


30ED 


0249 3 


> I LEGO P 


LEAX 


MNILEG, 


PC POINT TO ' *** 7 




032 B 


31CS 


22 




LEAY 


MNEM, U 








0329 


CG 


04 ; 




LDB 


#4 








032B 


AG 


80 ; 


ILDP1 


LDA 


,X + 




STORE '***' IN OPCODE MNEMONIC 




032D 


A7 


A0 ; 




STA 


, Y+ 








032F 


5A 






DECB 










0330 


2G 


F9 i 




BNE 


ILOP1 






• 


0332 


30 


2i : 




LEAX 


1, Y 




POINT TO NEXT AVAILABLE POSITION IN 




0334 


AF 


4E 3 




STX 


NXTBUF, 


U 


BUFFER AFTER OPCODE MNEMONIC 




033S 


SG 


01 3 




LDA 


#1 




SET INSTRUCTION LENGTH TO 1 




033S 


A7 


4G 3 




STA 


LENGTH, 


u 






033A 


IB 


01 A7 : 




LBRA 


FINISH 




CONTINUE 










► *:**: PROCESS 


INDEXED ADDRESSING MODE 




033 D 


GC 


4G : 


\ INDEX 


INC 


LENGTH, 


u 






033 F 


AE 


44 : 




LDX 


WRKADR, 


u 


BUMP WORKING ADDRESS POINTER 




0341 


EG 


80 3 




LDB 


, X + 




AND GET POSTBYTE 




0343 


AF 


44 : 




STX 


WRKADR, 


u 






0345 


E7 


4D 3 




STB 


INDBYT, 


u 


■ 




0347 


E7 


4A : 




STB 


BYTE1,U 












>* CHECK FOR 


INDIRECT 


ADDRESSING 




0349 


C4 


90 ' 




ANDB 


#*S0 








034B 


CI 


90 : 




CMPB 


#*90 




BITS 4 AND 7 SET? 




034D 


2G 


07 : 




BNE 


IND1 




NO, NOT INDIRECT 




034F 


G3 


4C ; 




COM 


INDFLG, 


U 


YES, SET FLAG 




0351 


SG 


5B : 




LDA 


#' t- 




OUTPUT •♦■ 




0353 


17 


0137 ; 




LBSR 


PUTCH 














>* AUTO 


INCREMENT/DECREMENT ADDRESSING 




035B 


EG 


4D i 


>IND1 


LDB 


INDBYT, 


U 






0358 


C4 


SF 




ANDB 


#*SF 




MASK OFF REGISTER AND INDIRECT BITS 




035A 


CI 


sa : 




CMPB 


#*80 




AUTO INC/DEC? 




035C 


25 


39 3 




BLO 


IND5 




NO 




035E 


CI 


S3 3 




CMPB 


#$83 








03E0 


li!2 


35 3 




BHI 


IND5 




NO 




03E2 


AG 


4D ; 




LDA 


INDBYT, 


u 


GET POSTBYTE 




0364 


S4 


11 3 




nm& 


#*il 




CHECK FDR INC/DEC BY 1 AND 




036E 


SI 


10 




CMPA 


#*10 




INDIRECT ADDRESSING 




03&S 


27 


bs : 




BEQ 


ILEGOP 




ILLEGAL OPERATION 




03&A 


SG 


2C 3 




LDA 


# 7 , 




PUT COMMA IN BUFFER 




03EC 


17 


01 BE 3 




LBSR 


PUTCH 








036F 


CI 


8i : 




CMPB 


#*S1 




AUTO INC? 




0371 


22 


12 : 




BHI 


IND3 




NO 
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0373 


17 


00DS > 


037G 


SB 


2B > 


037 S 


17 


01 62 > 


037B 


CI 


SI > 


037D 


2G 


03 > 


037 F 


17 


015B . > 


0382 


IB 


00EB > 


0385 


SB 


2D > 


0387 


17 


0153 > 


03SA 


CI 


C»-l"' / 


03SC 


2G 


03 > 


03SE 


17 


014C > 


0391 


17 


00Bfi > 


0334 


IB 


00D4 > 


0397 


SB 


41 > 


0399 


CI 


SB > 


039 B 


27 


0C > 


039D 


SB 


42 > 


039 F 


CI 


S5 > 


03ft 1 


27 


0B > 


03ft 3 


SB 


44 > 


03ft5 


CI 


SB > 


03ft 7 


2B 


0E > 


03A9 


17 


0131 > 


03ftC 


SB 


2C > 


03ftE 


17 


01 2C > 


03B1 


17 


009ft > 


03B4 


IB 


00B4 > 


03B7 


CI 


SD > 


03B9 


27 


04 > 


03BB 


CI 


SC > 


03BD 


2B 


24 > 


03BF 


PS 


4D > 


03C1 


A7 


49 > 


03C3 


0C 


0G > 


03C5 


CI 


SD > 


03C7 


27 


15 > 


03C9 


17 


00CS > 


03CC 


SB 


2C > 


03CE 


17 


01 0C > 


03D1 


SB 


50 > 


03D3 


17 


0107 > 


03DG 


SB 


43 > 


03D3 


17 


0102 > 


03DB 


IB 


00SD > 


03DE 


17 


00D1 > 


03E1 


20 


E9 > 


03E3 


CI 


84 > 


03E5 


26 


0D > 


03E7 


4F 




03ES 


17 


00DB > 


03EB 


SB 


2C > 


03ED 


17 


00ED > 


03F0 


SD 


5C > 


03F2 


20 


77 > 


03F4 


C5 


30 > 


03FE 


2B 


IS > 


03FS 


6D 


4C > 


03FP 


26 


4F > 


03FC 


EB 


4D > 


03FE 


C4 


IF ' > 


0400 


C5 


10 > 


0402 


27 


08 > 


0404 


SB 


2D > 


040G 


17 


00D4 > 


0409 


Cft 


E0 > 


040B 


50 




040C 


IF 


98 > 


040E 


20 


DS > 



I. ND2 
IND3 



IND4 



LBSR 

LDft 

LBSR 

CMPB 
BNE 
LBSR 
LBRft 

LDft 

LBSR 

CMPB 

BNE 

LBSR 

LBSR 

LBRft 



GETREG 

#' 4- 

PUTCH 

#*S1 

IND2 

PUTCH 

INDEND 

# 7 - 

PUTCH 

#$83 

IND4 

PUTCH 

GETREG 

INDEND 



PUT REGISTER INTO BUFFER 



INCREMENT BY 2? 
NO 



AUTO DEC 

DECREMENT BY 2? 
NO 

PUT REGISTER INTO BUFFER 



* ACCUMULATOR OFFSET 



INDS 



IND6 



LDft 

CMPB 

BED 

LDft 

CMPB 

BEQ 

LDft 

CMPB 

BNE 

LBSR 

LDft 

LBSR 

LBSR 

LBRft 



# T A 

#*BB 

INDB 

#' B 

#*S5 

IND6 

#' D 

#$8B 

IND7 

PUTCH 

PUTCH 
GETREG 

INDEND 



OUTPUT OFFSET REGISTER 
OUTFIT INDEX REGISTER 



* CONSTANT OFFSET FROM PC 



IND7 



INDS 



INDSft 



IND9 



CMPB 

BEQ 

CMPB 

BNE 

LDft 

STft 

INC 

CMPB 

BEQ 

LBSR 

LDft 

LBSR 

LDft 

LBSR 

LDft 

LBSR 

LBRft 

LBSR 
BRft 



#*8D 

INDS 

#*8C 
IND10 

INDBYT, U 
POSTB, U 
LENGTH 

#*8D 

INDS 

PELS 

#' , 

PUTCH 

#' P 

PUTCH 

#' C 

PUTCH 

INDEND 

REL1G 
INDSft 



GET POSTBYTE 
ACCOUNT FOR IT 



PROCESS 8-BIT OFFSET 
OUTPUT ' p PC 



PROCESS IE-BIT OFFSET 



* CONSTftNT OFFSET (ZERO) 

IND10 CMPB #*S4 

BNE IND12 
CLRft 

IND11 LBSR PUT2H 

LDft #' , *,R' 

LBSR PUTCH 

BSR GETREG 

BRft INDEND 



5-BIT OFFSET 



IND12 



IND12ft 



BITB 


#*S0 


BNE 


IND13 


TST 


INDFL 


BNE 


I ND 1 S 


LDB 


INDBY 


ANDB 


#*1F 


BITB 


#$10 


BEQ 


IND12 


LDft 


#' - 


LBSR 


PUTCH 


ORB 


#*E0 


NEGB 




TFR 


B, A 


BRA 


IND1 1 



5-BIT OFFSET IF BIT 7-0 
G, U INDIRECT ADDRESSING NOT ALLOWED 

T, U 

GET OFFSET BITS 

TEST SIGN BIT 
ft POSITIVE 



SET HIGH ORDER BITS 
CONVERT TO POSITIVE NUMBER 
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0410 AS 4D 

0412 ft 7 49 

0414 CI SS 

04 15 26 13 



041 S 


SC 


46 


041ft 


E6DS 


04 


041 D 


E7 


4ft 


041 F 


2ft 


06 


0421 


86 


2D 


0423 


17 


00B7 


0426 


50 




0427 


IF 


98 


0429 


20 


BD 


042B 


CI 


39 


042D 


26 


10 


042F 


6C 


46 


0431 


ec 


46 


0433 


ECD8 


04 


0436 


ED 


4ft 


043S 


17 


00SB 


043 B 


IF 


98 


043D 


20 


ft9 


043F 


ftB 


4D 


0441 


81 


9F 


0443 


26 


06 


0445 


ft7 


49 


0447 


SD 


39 


0449 


20 


20 


044B 


16 


FED4 


044E 


34 


04 


0450 


E6 


4D 


0452 


S6 


58 


0454 


C4 


60 


0456 


27 


0E 


045S 


66 


59 


045ft 


CI 


20 


045C 


27 


08 


045E 


86 


55 


0460 


CI 


40 


0462 


27 


02 


0464 


86 


53 


0466 


SD 


75 


046S 


35 


04 


046ft 


39 




046B 


6D 


4C 


046D 


27 


04 


046F 


66 


5D 


0471 


SD 


6ft 


0473 


39 




0474 


6C 


46 


0476 


S6 


24 


047S 


SD 


63 


047ft 


ft6D8 


04 


047D 


ft7 


4ft 


047F 


SD 


45 


0481 


39 




0482 


SD 


F0 


0484 


6C 


46 


0486 


6C 


45 


048S 


26 


02 


048ft 


6C 


44 


048C 


ft6D8 


04 


048F 


ft7 


4B 


0491 


SD 


33 


0493 


39 





* 8-BIT OFFSET 

IND13 LDft INDBYT, U GET POSTBYTE 

STft POSTB, U 

CMPB #*S8 

BNE IND15 

INC LENGTH, U 

LDB +WRKftDR*U*- GET OFFSET BYTE 

BTB BYTeitU 

BPL IND14 TEST SIGN OF OFFSET 

LDft #' - 

LBSR PUTCH 

NEGB CONVERT TO POSITIVE NUMBER 

IND14 TFR B, ft 

BRft IND11 



* 16-BIT OFFSET 



IND1! 



CMPB 

BNE 

INC 

INC 

LDD 

STD 

LBSR 

TFR 

BRft 



#*S9 
IND16 
LENGTH, U 
LENGTH, U 
+WRKPDR, U* 
BYTE1, U 
PUT2H 
B, ft 
IND11 



* EXTENDED INDIRECT 

IND16 LDft INDBYT, U 

CMPft #*9F 

BNE IND1S 

STft POSTB, U 

BSR EXTEND PROCESS LIKE ENTENDED 

BRft INDEND 

m TRftP ILLEGftL INDEX MODES 
IND18 LBRft ILEGOP 



* GET INDEX REGISTER 



GETREG 



GETR1 



PSHS 

LDB 

LDft 

ftNDB 

BEQ 

LDft 

CMPB 

BEQ 

LDft 

CMPB 

BEQ 

LDft 

BSR 

PULS 

RTS 



B 

INDBYT, U 

#' X 

#*60 

GETR1 

#' Y 

#*20 

GETR1 

# 7 U 

#*40 

GETR1 

#' S 

PUTCH 

B 



GET POSTBYTE 



OUTPUT REGISTER 



* FINISH UP 
INDEND TST 

BEQ 

LDft 

BSR 

INDEN1 RTS 



INDEXED PROCESSING 

INDFLG, U INDIRECT MODE? 
INDEN1 NO 
#' * 
PUTCH 



*** PROCESS DIRECT ftDDRESSING MODE 



DIRECT INC 
LDft 
BSR 
LDft 
STft 
BSR 
RTS 



LENGTH, U 

#*24 PUT '*' IN BUFFER 

PUTCH 

+WRKADR, U+ OUTPUT 1-BYTE ftDDRESS 

BYTE1,U 

PUT2H 



*** PROCESS EXTENDED ftDDRESSING MODE 

EXTEND BSR DIRECT OUTPUT FIRST BYTE 

INC LENGTH, U 

INC WRKftDR+l,U 

BNE EXT1 

INC WRKftDR, U 

EXT1 LDft ^WRKftDR, U+ 

STft BYTE2, U 

BSR PUT2H OUTPUT 2ND BYTE 

RTS 
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Circle 201 on inquiry card. 



INDUCTIVE 

COUPLED MODEM 

Eliminates room noise, vibration and other acoustic coupled problems. 
Originate/Answer. Half/Full duplex. Crystal controlled. RS-232, TTL, CMOS, 
cassette recorder input/outputs. Bell 103 compatible. 



NEW! 




Try one for 30 days. Ho obligation. 
Money back if not delighted 



% 



(less shipping). 

129 



95 



What makes this MFJ-1230 modem different 
from other acoustic coupled modems? 

First, it uses inductive coupling for receiving. 
This innovative technique eliminates room noise, 
vibration and other acoustic coupled problems. 
The result is more reliable data transfer. 

Second, it is RS-232 compatible and provides 
TTL and CMOS input/outputs. Lets you interface 
to nearly any computer with proper software. 

Third, cassette recorder input/output jacks let 
you record your transmitted data and load it back 
l to your computer or retransmit it later. 



Fourth, it has Originate/Answer modes and 
Half/Full duplex operation. ; , 

Fifth, it is crystal controlled for high stability. 

Sixth, it has low price and excellent quality. 

Bell 103 compatible. Carrier detect, power "ON" 
LEDs. to 300 baud. All aluminum cabinet. Sim- 
ple to install and operate. Made in USA. 

No other modem offers you all these features 
at this affordable price. 

Order from MFJ and try it — no obligation. If 
not delighted, return it within 30 days for refund 
(less shipping). One year unconditional g uarantee. 



Order today. Call toll free 800-647-1800. Charge 
VISA, MC or mail check, money order for $1 29.95 
plus $4.00 shipping/handling for MFJ-1230. 

Enjoy Micro Net, Source, bulletin boards and 
others, order now. Call MFJ or see dealers. 



CALL TOLL FREE . . . 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA OR for technical info, order/repair status. 

ENTERPRISES, 
INCORPORATED 



MFJ 



921 Louisville Road, Starkville, MS 39759/ 
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***** PROCESS 


RELATIVE ADDRESSING MODES 


0494 


GC 


4B : 


> RELS 


INC 


LENGTH, U 


049G 


SG 


28 3 




LDft 


#' < PUT * C INTO BUFFER 


0498 


SD 


43 ; 




BSR 


PUTCH 


049ft 


AGDS 


04 ; 




LDft 


•t-WRKftDR, LM- OUTPUT 1-BYTE OFFSET 


049D 


IF 


39 ; 




TFR 


ft,B 


049F 


ft7 


4ft | 




STft 


BYTE1,U 


04ft 1 


ID 






SEX 




0482 


C3 


0001 : 




ftDDD 


#1 


04ft5 


E3 


44 : 


► RELSfl 


ftDDD 


WRKftDR, U 


04ft7 


SD 


id : 




BSR 


PUT2H OUTPUT RELftTIVE ADDRESS 


0403 


IF 


98 ) 




TFR 


B, ft 


04ftB 


SD 


19 3 




BSR 


PUT2H 


04ft D 


SG 


29 3 




LDft 


#' > 


04AF 


SD 


2C 3 




BSR 


PUTCH 


04B1 


39 






RTS 




04B2 


GC 


4G 3 


►REL1G 


INC 


LENGTH, U 


04B4 


6C 


4& ; 




INC 


LENGTH, U 


04BG 


SG 


28 I 




LDft 


#' < PUT ' i 1 INTO BUFFER 


0463 


SD 


•~>T ' 




BSR 


PUTCH 


04Bft 


ECDS 


04 ; 




LDD 


tWRKftDR, U*- OUTPUT 2-BYTE OFFSET 


04BD 


A7 


4ft 3 




STft 


BYTE1,U 


04BF 


E7 


4B : 




STB 


BYTE2,U 


04C1 


C3 


0002 3 




PDDD 


#2 


04C4 


20 


DF 3 




BRft 


RELSft 








>*** OUTPUT ROUTINES 








>*• PUT 


2 HEX 


CHftRftCTERS FROM ft REG INTO BUFFER 


04CG 


34 


02 3 


► PUT2H 


PSHS 


ft 


04CS 


SD 


05 J 




BSR 


PUT2HL 


04CA 


35 


02 3 




PULS 


ft 


04CC 


SD 


05 3 




BSR 


PUT2HR 


04CE 


33 






RTS 




04CF 


44 




» PUT2HL 


LSRft 


SHIFT LEFT NIBBLE INTO 


04D0 


44 






LSRft 




04D1 


44 






LSRft 




04D2 


44 






LSRft 
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04D3 


84 


0F 


04D5 


SB 


30 


04D7 


81 


39 


04D9 


23 


02 


04DB 


SB 


07 


04DD 


AE 


4E 


04DF 


07 


80 


04E1 


AF 


4E 


p4E3 


39 




04E4 


SS 


0D 


04EG 


SD 


F5 


04E8 


S& 


0A 


04EA 


SD 


Fl 


04EC 


S& 


15 


04EE 


8D 


ED 


04F0 


30CS 


10 


04F3 


AF 


4E 


04F5 


AG 


42 


04F7 


SD 


CD 


04F9 


AG 


43 


04FB 


SD 


C9 


04FD 


SG 


20 


04FF 


SD 


DC 


0501 


AG 


4E 


0503 


34 


02 


0505 


AG 


47 


0507 


27 


04 


0503 


SD 


BB 


050B 


GA 


4E 


050D 


30CS 


17 


0510 


AF 


4E 


0512 


AG 


48 


0514 


SD 


B0 


051 G 


GA 


4G 


051 S 


AG 


49 


051 ft 


27 


04 


051 C 


SD 


AS 


051E 


GA 


4E 



0520 30CS 1C 
0523 AF 4E 



0525 


GD 


4& 


0527 


27 


0C 


0529 


AG 


4A 


052B 


SD 


99 


052 D 


GA 


46 


052 F 


2*7 


04 


0531 


AG 


4B 


0533 


SD 


91 


0535 


30CS 


10 


053S 


AG 


S0 


053 A 


34 


52 


053 C 


AD 


D4 


053 E 


35 


52 


0540 


SI 


15 


0542 


2G 


F4 


0544 


35 


04 


054 G 


ID 




0547 


E3 


42 


0549 


ED 


42 


054 B 


AE 


42 


054 D 


32CS 


3D 


0550 


35 


EG 


0552 


39 





0553 44 



PUT2HR ANDA 
ADDA 
CMPA 
BLS 
ADDA 



#*F 

#'9 

PUTCH 

#7 



CONVERT NIBBLE INTO ASCII 
OUTPUT NIBBLE 



* PUT ASCII CHARACTER INTO BUFFER AND BUMP BUFFER POINTER 



PUTCH 



LDX 

BTA 
STX 
RTS 



NXTBUF, U 
, X + 
NXTBUF, U 



*** END OF JOB ROUTINE 

* TERMINATE BUFFER WITH CR-LF 
FINISH LDA #$0D CR 

BSR PUTCH 

LDA #*0A LF 

BSR PUTCH 

LDA #*15 EOL 

BSR PUTCH 

* PUT CURRENT ADDRESS AND OPCODE BYTES INTO BUFFER 



E0J1 



LEAX 

STX 

LDA 

BSR 

LDA 

BSR 

LDA 

BSR 

LDA 

PSHS 

LDA 

BEQ 

BSR 

DEC 

LEAX 

STX 

LDA 

BSR 

DEC 

LDA 

BED 

BSR 

DEC 



BUFFER, U 

NXTBUF, U 

CURADR, U GET MSB OF ADDRESS 

PUT2H 

CURADR+1, U LSB 

PUT2H 

#*20 BLANK 

PUTCH 

LENGTH, U PRESERVE INSTRUCTION LENGTH 

A 

PAGE, U OUTPUT PAGE BYTE IF APPLICABLE 

E0J1 

PUT2H 

LENGTH, U 

BUFFER+7, U 

NXTBUF, U POINT TO OPCODE 



OPCD, U 
PUT2H 
LENGTH, U 
POSTB, U 
E0J2 
PUT2H 
LENGTH, U 



OUTPUT OPCODE 



OUTPUT OPCODE POSTBYTE IF APPLICABLE 



* OUTPUT OPERAND BYTES 



E0J2 



LEAX 

STX 

TST 

BED 

LDA 

BSR 

DEC 

BED 

LDA 

BSR 



HEXB, U 
NXTBUF, U 
LENGTH, U 
E0J4 
BYTE1,U 
PUT2H 
LENGTH, U 
E0J4 
BYTE2, U 
PUT2H 



POINT TO OPERAND FIELD 



OUTPUT MSB OF OPERAND 



OUTPUT LSB 



* OUTPUT ENTIRE BUFFER TO CONSOLE 

E0J4 LEAX BUFFER, U POINT TO START OF BUFFER 

E0J5 LDA , X+ 

PSHS A, X,U SAVE REGISTERS 

JSR -t-OUTCH, U«- OUTPUT CHARACTER 

PULS A, X,U 

CMPA 1**15 EOL? 

BNE E0J5 

* SET UP FOR NEXT LINE OF DISASSEMBLY 



PULS 
SEX 

ADDD 
STD 

LDX 
LEAS 
PULS 
RTS 



B 



GET INSTRUCTION LENGTH 



CURADR, U CALCULATE START OF NEXT INSTRUCTION} 
CURADR, U 

CURADR, U 

ENDBUF-QUTCH,U RESTORE STACK 

A, B, Y, U RESTORE REGISTERS 

DONE, RETURN TO CALLING ROUTINE 



*** TRANSFER INSTRUCTION REGISTER TABLE 
REGTAB FCC /DXYUSP**ftBCD****/ 

*** STACK REGISTER TABLE 
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0563 50 



05GB 


4E 


056F 


2ft 


0573 


2ft 


0577 


43 


057 B 


4C 


057 F 


2ft 


0583 


52 


05S7 


41 


058B 


41 


058 F 


52 


0533 


44 


0597 


2ft 


059 B 


49 


059 F 


54 


05A3 


4ft 


05A7 


43 


058B 


2ft 


050 F 


2ft 


05B3 


4E 


05B7 


53 


05BB 


2ft 


05BF 


2ft 


05C3 


42 


05C7 


42 


05CB 


2ft 


05CF 


44 


05D3 


4F 


05D7 


2ft 


05DB 


41 


05DF 


53 


05E3 


45 


05E7 


54 


05EB 


42 


05EF 


42 


05F3 


42 


05F7 


42 


05FB 


42 


05FF 


42 


0603 


42 


0607 


42 


060B 


42 


060 F 


42 


(361 3 


42 


0617 


42 


061 B 


42 


061 F 


42 


0623 


42 


0627 


42 


062 B 


4C 


062 F 


4C 


0633 


4C 


0637 


4C 


063 B 


50 


063 F 


50 


0643 


50 


0647 


50 


064 B 


2ft 


064 F 


52 


0653 


41 


0657 


52 


065 B 


43 


055 F 


4D 


0663 


2ft 


0667 


53 


066B 


53 


066 F 


43 


0673 


0%!.'' 


0677 


53 


067B 


41 


067 F 


42 


06S3 


4C 


06S7 


53 


06SB 


45 


06SF 


41 


0693 


4F 


0697 


41 


069B 


43 



>-6TKTAB FCC 


/PSYXDBftC/ 




>*** MNEMONIC 


TABLE 






>MNTAB FCC 


/NEC 


/ 




>MNILEG FCC 


/*** 


/ ILLEGAL 


OPCODE 


> FCC 


/*:+•* 


/ 




> FCC 


/COM 


/ 




> FCC 


/LSR 


/ 




> FCC 


/*:*:*: 


/ 




> FCC 


/RDR 


/ 




> FCC 


/ftSR 


/ 




> FCC 


/ASL 


/ 




> FCC 


/RDL 


/ 




> FCC 


/DEC 


/ 




> FCC 


/+::+:*: 


/ 




> FCC 


/INC 


/ 




> FCC 


/TBI" 


/ 




> FCC 


/JMP 


/ 




> FCC 


/CLR 


/ 




> FCC 


/+:+:*: 


/ 




> FCC 


/+::+:*: 


/ 




> FCC 


/NOP 


/ 




> FCC 


/BYNC/ 






> FCC 


/:+:+::+: 


/ 




> FCC 


/ +: '+: +: 


/ 




> FCC 


/BRA 


/ 




> FCC 


/BSR 


/ 




> FCC 


/**:* 


/ 




> FCC 


/DAP 


/ 




> FCC 


/ORCC/ 






> FCC 


/+::+::+: 


/ 




> FCC 


/ftNDC/ 






> FCC 


/BEX 


/ 




> FCC 


/EXG 


/ 




> FCC 


/TFR 


/ 




> FCC 


/BRA 


/ 




> FCC 


/BRN 


/ 




> FCC 


/BHI 


/ 




> FCC 


/BLS 


/ 




> FCC 


/BHS 


/ 




> FCC 


/BLO 


/ 




> FCC 


/BNE 


/ 




> FCC 


/BED 


/ 




> FCC 


/BVC 


/ 




> FCC 


/BVS 


/ 




> FCC 


/BPL 


/ 




> FCC 


/BMI 


/ 




> FCC 


/BGE 


/ 




> FCC 


/BLT 


/ 




> FCC 


/BGT 


/ 




> FCC 


/BLE 


/ 




> FCC 


/LEAX/ 






> FCC 


/UEAY/ 






> FCC 


/LEAS/ 






> FCC 


/LEAU/ 






> FCC 


/PSHS/ 






> FCC 


/PULB/ 






> FCC 


/PSHU/ 






> FCC 


/PULU/ 






> FCC 


/^:*>f: 


/ 




> FCC 


/RTB 


/ 




> FCC 


/ABX 


/ 




> FCC 


/RTI 


/ 




> FCC 


/CWAI/ 






> FCC 


/MUL 


/ 




> FCC 


/*:>*-: + 


/ 




> FCC 


/BWI 


/ 




> FCC 


/SLJBft/ 






> FCC 


/CMPA/ 






> FCC 


/SBCft/ 






> FCC 


/BUBD/ 






> FCC 


/ANDA/ 






> FCC 


/BITft/ 






> FCC 


/LDA 


/ 




> FCC 


/STA 


/ 




> FCC 


/EORA/ 






> FCC 


/ADCA/ 






> FCC 


/DRA 


/ 




> FCC 


/ADDA/ 






> FCC 


/CMPX/ 
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069 F 4 A 






FCC 


/JSR 


/ 












0EA3 4C 






FCC 


/LDX 


/ 












0GA7 53 






FCC 


/SIX 


/ 












06AB 








END 
















00000 I 


■ERRORS 






















BUFFER 


0010 


BYTE1 


000ft 


BYTE2 


000B 


CURflDR 


0002 


DIRECT 


0474 


DISAS 


0000 


ENDBUF 


00 3D 


EOJ1 


050D 


EG J 2 


0520 


E0J4 


0535 


EDJ5 


0538 


EXTi 


048C 


EXTEND 


04 82 


FINIS! 


H 04E4 


GETR1 


04GG 


GET REG 


04 4 E 


HEXB 


00 1C 


ILEGGP 


0322 


IL0P1 


03 21 


IND1 


035G 


IND10 


03E3 


IMD1 1 


03ES 


IND12 


03 F4 


IWD12A 


040C 


I ND 1 3 


0410 


IND14 


0427 


IMD15 


042B 


INDIE 


04 3F 


IND18 


044B 


IND2 


0382 


IND3 


0385 


IND4 


0391 


IND5 


0397 


INDG 


03A9 


IND7 


03B7 


IND8 


03BF 


I NDSft 


03 CC 


IND9 


03DE 


I NDBYT 


000D 


INDEN1 


0473 


INDEND 


04 GB 


INDEX 


033D 


I NDFLG 


000C 


INIT1 


0010 


INIT2 


0019 


LENGTH 


000G 


MAIN1 


002E 


MAIN2 


0034 


MAIN3 


0044 


MAIN4 


0048 


MAINS 


0056 


MNEM 


0022 


MNILEG 


05 GF 


MM TAB 


05GB 


NXTBUF 


000E 


OP00 


00SF 


OP01 


009B 


OP02 


009 E 


GP03 


00AC 


GP04 


00B1 


OP05 


00BA 


DP06 


00C3 


GP07 


00CG 


DP10 


00C9 


DP11 


00CD 


OP 12 


00D0 


DPI 3 


00DS 


0P14 


00BB 


0P15 


00E8 


GP1B 


00F0 


DPI 7 


00F3 


OP 18 


01 0G 


DP20 


01 4E 


0P21 


0154 


GP22 


0157 


GP23 


01 5B 


0P24 


01G0 


GP25 


0170 


0P2S 


0173 


OP30 


0178 


DP300 


01D8 


OP301 


01 E5 


GP302 


01 F0 


GP32 


0185 


QF33 


01 8C 


0P34 


01 8F 


GP35 


01 A 1 


0P3G 


01 BG 


0P37 


01 CI 


GP3S 


01 cs 


OP39 


01 D3 


GPS0 


01 FB 


DP800 


02 EB 


OP801 


0278 


OP802 


02 7B 


GP803 


02S9 


OP804 


0293 


OPB05 


02 9D 


GPS0G 


02B4 


GP81 


0212 


0P82 


0233 


GP83 


0238 


0PS4 


024S 


GPS5 


024D 


OPSS 


02G2 


GPC0 


02BA 


GPC0A 


02DS 


GPC1 


02E3 


0PC2 


02E5 


0PC3 


02EB 


GPC4 


02 F S 


GPC5 


0307 


OPCE 


0310 


0PC7 


03 1C 


opca 


03 IF 


OPCD 


0008 


GPRAND 


0028 


DUTCH 


0000 


PAGE 


0007 


POSTB 


0009 


PUT2H 


04C& 


PUT2HL 04CF 


PUT2HR 


04D3 


PUTCH 


04DD 


REG 


0121 


REG1 


0134 


REG2 


01 3C 


REG3 


0142 


REG4 


0145 


REGTAB 


0553 


REL1G 


04B2 


REL8 


0494 


RELSfl 


04P5 


STKTAB 05S3 


WRKADR 


0004 















DISCOUNT PRICES 



MICROCOMPUTERS 

CRT TERMINALS 

PRINTERS 

DISKETTES 

SOFTWARE 



WE'RE ON THE 



^iM^-« ] ''!&^-^ : MM^^^^x. i : 



DUPRE ENTERPRISES, inc 

MICROCOMPUTER SALES DIVISION 



SUITE 6 NELSON BLDG. 
271 FORT LEE ROAD 
LEONIA, NJ 07605 



(201)461-8086 

9 AM-3 PM 
MON.-FRI. 



Listing 3 is a sample routine that demonstrates how to 
use the disassembler. First, the X register is loaded with 
the address where disassembly should begin by calling a 
monitor routine that asks for a 4-digit hexadecimal ad- 
dress. Then the Y register is loaded with the address of 
the monitor routine, which outputs the ASCII (American 
Standard Code for Information Exchange) character in 
the A register. This address can point to the console's or 
hard-copy device's output routine as desired. Next, the 
disassembler is called, and it outputs one line on the out- 
put device. A counter is used to output 19 lines (for my 
20-line terminal), and then the keyboard input is 
checked. Disassembly continues for any input character 
other than an ESC (hexadecimal IB); an ESC causes a 
return to the monitor. 

The disassembler begins at DISAS by setting the U and 
S pointers, as described earlier. Next, the parameters 
passed in the X and Y registers are stored, and the tem- 
porary variables and output buffer are initialized. Then 
the first byte of code to be disassembled is examined. If it 
is not an op-code page byte (hexadecimal 10 or 11), it is 
looked up in the mnemonic table MNTAB to find its cor- 
responding mnemonic. The mnemonic table is com- 
pressed from a maximum of 256 different entries to only 
80 by converting op codes 40 through 7F to 00 through 
OF, and 80 through FF to 40 through 7F (hexadecimal), 
since the op-code mnemonic stem is similar. in these cases. 

Op codes are processed according to their first hexa- 
decimal digit and again according to their addressing 
mode. Subroutines are provided for indexed (including 
indirect), direct, extended, and relative addressing. 
Immediate addressing is processed like direct or extended 

Text continued on page 364 
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Listing 2: A portion of the output of the disassembler working 
on itself. 



EB00 


34 


66 


PSHS 


U, Y, B« A 


E002 


33ES 


C3 


LEAU 


-3D, S 


E005 


IF 


34 


TFR 


U, S 


E007 


AF 


42 


STX 


02, U 


E009 


10PF 


C4 


STY 


00, U 


E00C 


30 


4G 


LEAX 


06, U 


E00E 


CG 


0A 


LDB 


#*0A 


E010 


6F 


80 


CLR 


, X+ 


E012 


5A 




DECB 




E013 


26 


FB 


BNE 


CE010) 


E015 


86 


20 


LDA 


#$20 


E017 


C6 


2D 


LDB 


*I=*2D 


E013 


A7 


80 


STA 


,.X + 


E01B 


5ft 




DECB 




E01C 


26 


FB 


BNE 


CE019) 


E01E 


AE 


42 


LDX 


02, U 


E020 


PlF 


44 


STX 


04, U 


E022 


6C 


46 


INC 


06, U 


E024 


EG 


80 


LDB 


• X* 


E026 


CI 


10 


CMPB 


#$10 


E02S 


27 


04 


BEQ 


CE02E) 


E02A 


CI 


11 


CMPB 


#$11 


E02C 


26 


06 


BNE 


(E034) 


E02E 


E7 


47 


STB 


07, U 


E030 


GC 


4G 


INC 


06, U 


E032 


EG 


80 


LDB 


,X + 


E034 


AF 


44 


STX 


04, U 


E03G 


E7 


48 


STB 


0S,U 


E03S 


ci 


80 


CMPB 


#$80 


E03A 


24 


08 


BHS 


(E044) 


E03C 


CI 


40 


CMPB 


#$40 


E03E 


25 


08 


BLO 


CE04S) 


E040 


C4 


0F 


PNDB 


#$0F 


E042 


20 


04 


BRA 


(E04S) 


E044 


C4 


0F 


ANDB 


#$0F 


E046 


CA 


40 


ORB 


#$40 


E04S 


86 


04 


LDA 


#$04 


E04A 


3D 




MUL 




E04B 


30ED 


051C 


LEAX 


(E5GB) , PC 


E04F 


30 


6B 


LEAX 


D, X 


E051 


31CS 


22 


LEAY 


22, U 


E054 


CG 


04 


LDB 


#$04 


E056 


m 


80 


LDA 


, X+- 


E05S 


A7 


A0 


STA 


, Y+- 


E05A 


5A 




DECB 




E05B 


26 


F9 


BNE 


(E056) 


E05D 


30CS 


28 


LEAX 


28, U 


E060 


AF 


4E 


STX 


0E, U 


E0B2 


ftGCQ 


22 


LDA 


22, U 


E065 


81 


2A 


CMPA 


#$2A 


E0B7 


1027 


02B7 


LBEQ 


(E322) 


E0GB 


AG 


48 


LDA 


08, U 


E0BD 


81 


C0 


CM PA 


#$C0 


E0BF 


1024 


0247 


LBHS 


CE2BA) 


E073 


81 


80 


CMPA 


#$80 


E075 


1024 


0182 


LBHS 


CE1FB> 


E079 


81 


40 


CMPA 


#$40 


E07B 


24 


12 


BHS 


CE08F) 


E07D 


81 


30 


CM PA 


#$30 


E07F 


1024 


00F5 


LBHS 


(E178) 


E0S3 


81 


20 


CMPA 


#$20 


E0S5 


1024 


00BD 


LBHS 


(E14G) 


E0S9 


81 


10 


CM PA 


#$10 


E03B 


24 


3C 


BHS 


CE0C9) 


E0SD 


20 


00 


BRA 


CE0SF) 


E0SF 


GD 


47 


TST 


07, U 


E091 


26 


08 


BNE 


(E09B) 


E093 


SI 


4E 


CMPA 


#$4E 


E095 


27 


04 


BEd 


CE09B) 


E097 


81 


5E 


CMPA 


#$5E 


E099 


26 


03 


BNE 


(E09E) 


E09B 


16 


0284 


LBRA 


(E322) 


E09E 


84 


F0 


ANDA 


#$F0 


E0P0 


C6 


41 


LDB 


#$41 


E0R2 


81 


40 


CMPA 


#$40 



MODEMS 

All Modems connect to any 
RS232 Computer or Terminal! 

1200 Baud and 300 Baud-Bell 212A 
Style. Penril 300/1200 $799 

Originate/answer/auto-answer. Full duplex, 
RS232. Phone line connection via standard 
phone jack. 1 yr. warranty 

Autodial option $350 &*>— "' '^ : 

300 Baud Phone Link $99 

Originate/answer. Sleek, low profile. 15 ozs. 
Half/full duplex. Self test. RS232. Light displays 
for On Carrier, Test, Send & Receive Data, t yr. 
warranty. 

300 Baud. USR-330D $249 

Originate/answer/auto-answer. Phone line con- 
nection via standard jack. 1 yr. warranty. 

300 Baud. USR-330A $299 

Same as USR-330D PLUS Auto-Dial. Call for 
quote and technical information on higher speed 
modems and multiplexors. 
1200 and 300 Baud. AJ1235 

Acoustic coupler $799 Printing Terminals 

Vadic Compatible .Originate only Jhe pew ation 

1200 Baud. AJ1234 — • r-i 

Acoustic Coupler $639 from General Electric. 

Vadic Compatible Originate only. 

1200 and 200 Baud. AJ1256 $719 

Direct connect to phone lines. Vadic compatible. 

Originate/Auto-answer. 

1200 and 300 Baud. AJ1259. 

Triple Modem $819 

Vadic and Bell 212A compatible. Originate/ 
Auto-answer. Direct connect to phone lines. 




Printing Terminals 




30/60 CPS. GE Terminet 2030 $999 

110/300/60/1200 Baud. User selectable lines per 
inch and chars, per inch. True descenders and 
underlining. Up to 217 cols per line. Top of form, 
vert, and hor. tabs. Friction feed std., tractor 
feed opt. Answerback. 1 yr. warranty on parts. 
Nationwide servicing. Extremely compact. 15 in. 
paper Only 22 lbs SUPERIOR TO DEC LA34AA 
at lower cost. 
120/150 CPS. 

GE Terminet 2120 $1,799 

Housed in same compact package as the 2030 
with all the features of the 2030 PLUS 150 char, 
per. sec. print rate. 

Slash Your Connect Time and Printer 
Delay Time 

Text Editor For GE2030 & 2120 . . . .$799 
Includes 32 K buffer inside terminal for data 
receipt and transmission at up to 9600 baud. 
Also Available: Receive only/Printer only ver- 
sions of GE2030 & 2120. 

CRTs 

ADDS Viewpoint .$549 

Detachable keyboard. Numeric keypad. Tiltable 
screen. Cursor control keys. Function keys. 
Auto-repeat on all keys. 110 to 19,200 baud. 
Transparent mode. Printer Port. Compact, 20 
lbs. Visual attributes. 

TAB 132/15 $1,999 

15 inch screen. 132 cols x 24 lines. 4 pages 
memory. Green Phosphor. Soft programmable 
function keys. Full editing. Detachable keyboard. 
VT52, VT100, VT132 compatible. Superior 
Screen quality. Smooth Scrolling. Horizontal and 
Vertical Scrolling. 

We also stock: NEC DEC 

OKIdata Televideo 
Teletype Altos Computers 
Dynabyte Computers 

Call for pricing and technical information. 
Visit our showroom for product 
demonstrations. 

M-F 8:30-5:00. Sat. -Call for appointment. 






VISA /MasterCard Accepted. Corporation and Insti- 
tution purchase orders accepted. Leasing rates 
available on request. Your satisfaction Guaranteed. 
All equipment may be returned for full credit We 
offer full service, on-site maintenance plans on all 
equipment. All equipment in stock. — — ^ -~ 
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Listing 3: T/tfs s/iort routine is an example of how to use the disassembler. 









»* EXAMPLE OF 


HOW TO 




0000 




>DIBPS 


EQU 


m 




FFB5 




> BADDR 


EQLi 


t>FFBS 




FFA3 




> DUTCH 


EQU 


*FFft3 




FFA0 




> I NCH 


EQU 


$FFA0 




FFA6 




>MONXTR 

> 
> 


EQU 


*FFfl6 








ORG 


$0700 


0700 


BD 


FFB5 


> 


JBR 


BftDDR 


0703 


10SE 


FFA3 


> 


LDY 


#OUTCH 


0707 


CB 


13 


> LOOP 


LDB 


#19 


0709 


17 


F8F4 


>LOOPl 


LBSR 


DISSS 


070C 


5G 




> 


DECB 




070D 


26 


FP 


> 


BNE 


LOO PI 


070F 


BD 


FFP0 


> 


JSR 


INCH 


0712 


SI 


IB 


) 


CMPG 


#*iB 


0714 


28 


Fl 


> 


BNE 


LOOP 


071 G 


7E 


FFA& 


> 


JtfP 


MONITR 


0719 






> 


END 





USE THE DISASSEMBLER 

DISASSEMBLER STARTING ADDRESS 
BUILD HEX ADDRESS IN X--REG 
OUTPUT CHARACTER IN A- REG 
INPUT CHARACTER INTO A-REG 
MONITOR RE-ENTRY POINT 

CAN BE IN ROM WITH DISASSEMBLER 
GET STARTING ADDRESS 
POINT TO OUTPUT ROUTINE 
DISASSEMBLE 19 LIMES 



GET CHARACTER FROM 
ESCAPE? 

YES, EXIT- 



KEYBOARD 



Text continued from page 362: 

addressing, depending on the number of bytes in the 
operand. If the program detects an illegal op code, page 
byte, or combination of the two, or an illegal indexed ad- 
dressing postbyte, an illegal op-code routine is called to 
output "***" in place of the mnemonic. 

By the time the program arrives at the end of job 
routine FINISH, the output buffer has been loaded with 
the op-code mnemonic and operand. The memory ad- 
dress location and the bytes of machine code are then 
placed into the buffer, and the entire buffer is output, 



along with a CR-LF (carriage return-line feed) sequence. I 
use a Control U (hexadecimal 15) to erase a line on my 
video terminal, and this character acts as the terminator 
for the output sequence. Before exiting the program, the 
index registers are restored to facilitate further calls, and 
the S pointer is adjusted upward to release the user stack 
workspace. 

In summary, this disassembler offers the advantages of 
speed and small size, while being both reentrant and 
relocatable. This flexibility makes it an ideal addition for 
a 6809 system. ■ 



YOU'VE PROBABLY HEARD IT BEFORE! 
BUT NOW EVERYONE KNOWS IT! 

We Definitely Have The Lowest 



EPSON 



Prices In The World! 



Our Volume Sales Are So High 
That Absolutely No One Can Get Close! 



m;*!*:^^ : ; i -msmmmmm 



7 DAYS A WEEK 



CALL 1 (800) 525-7877 



THE WORLD'S FIRST 

EPSON 

HOTLINE 



a^MiMttefefe ■ i zzzz z zzzz: znzz . __ _:; rz 't'm— m 



rnMDAQCi Drives For/ With Controller $459 
L/UMPMKt. App | e J Add . 0n $389 



IN COLORADO (303) 279-2727 



ALSO CCS, VISTA, APPLE II, PLUS LOBO, NEC, XEROX, ZENITH, HAYES, IBM. 
ALL AT EQUALLY COMPETITIVE PRICES. 



COMPUTCRWORID INT€RNflTIONf»l, INC. (303) 279-2727 

SUITE 133, P.O. BOX 81, WHEAT RIDGE, COLORADO, U.S.A. 80034-0081 

TERMS: MAIL ORDER/VISIT BY APPOINTMENT, WE WILL SHIP UPS FREIGHT COLLECT OR ADD 3% FOR SHIPPING. 
COLORADO RESIDENTS ADD APPROPRIATE SALES TAX. MASTERCHARGE/VISA ACCEPTED. 
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Ask BYTE 



Conducted by Steve Garcia 



Thoughts on 
TRS-80 EPROMs 

Dear Steve, 

It may be good to add some 
details to your thoughts on us- 
ing 2K-byte 2716 EPROMs 
(erasable programmable read- 
only memories) with the 
TRS-80 Model I. (See "In 
Need of a Way to the 
PROM/' in the October 1981 
BYTE, page 318.) In the case 
of a Model I with standard pe- 
ripherals, Mr. Fitzgerald's cir- 
cuit must be changed, because 
there are not quite 2K ad- 
dresses available. Expansion 
boxes for the Model I — which 
use the peripheral drivers in 
ROM (read-only memory) 
A — need eight addresses dis- 
tributed within the 16-byte 
range 37E0 through 37EF 
hexadecimal. An EPROM, 
such as the one shown in your 
figure (page 318), extending 
up into these same addresses 
would create direct contention 
on the data bus. The periph- 
erals would not work. 

There are two possible solu- 
tions to the problem. One is to 
use a smaller EPROM. The 
second is to disable the 2716 
when conflicting addresses oc- 
cur. The two-device circuit in 
your figure enables all but the 
2716's last 32 bytes (a compro- 
mise to save integrated cir- 
cuits); there is no conflict 
when an expansion box is 
used, and 2016 bytes of 
EPROM are still avai lable. 
The circuit also adds an RD 
signal from the control bus in 
a way recommended exclu- 
sively for the 2716 by its man- 
ufacturers. 

Adding an EPROM to the 
Model III is a bit different. A 
corresponding system PROM, 
C, is already there (and is dis- 
abled in a way similar to the 
circuit shown here in figure 1, 



but only at 37E8 and 37E9 
hexadecimal (Radio Shack 
Service Manual stock num- 
ber 26-1061, page 14). In a 
48K-byte system, no address 
space is free, and an EPROM 
would have to share space on 
the 16 available lines. Any of 
the three PROMs could be 
further qualified to accom- 
plish this. The circuit would 
vary a lot, depending on when 



AisO 



and how one wished to select 
between the two ROMs. But it 
would not be difficult. What 
would be challenging in de- 
signing such a "phantom" 
EPROM circuit for the Model 
III would be avoiding any 
conflicts arising from memory 
references to the PROM 
whose space is shared. 
Paul Fuller 
New York, NY 



Ai4rz> 

A13fZ> 
A120 



AIOO 
A9[> 
A8[> 
A7[> 
A6 
ASO 
A40 
A30 
A2 
AlO 
AOO 

R0*[^- 

Figure 1 




G>D7 

£^D4 
^>D3 
0>D2 

Odi 

^>D0 



Number 


Type 


+ 5V 


GND 


IC1 


74LS138 


16 


8 


IC2 


74LS30 


14 


7 


IC3 


2716 


24 


12 



Thank you for the informa- 
tion. . . . Steve 

The Printer 
Connection 

Dear Steve, 

When I bought my TRS-80 
microcomputer just about 
three years ago, I also bought 
Radio Shack's Quick Printer 
II. Since then I've realized 
that I need a larger printer, so 
now the Q. P. II is sitting in a 
corner unused. The Q. P. II 
has three inputs, TRS-80 bus, 
TRS-80 Expansion Interface, 
and an RS-232C connection. 
Using the serial interface, the 
Q. P. II needs a 600 bps (bits 
per second) signal with 7 data 
bits, even or odd parity, and 
1 or 2 stop bits; or 7 data bits, 
no parity, and 2 stop bits; or 
8 data bits, no parity, and 1 
or 2 stop bits. I would like to 
interface this printer to a 
Texas Instruments TI-58C 
calculator, but I do not have 
any information on the TI- 
58C's interface pins (in the 
battery compartment). Any 
help you could give me 
would be greatly appreciated. 
Michael W, E. Britt 
Fayetteville, NC 

For technical information 
on the T1-58C you should try 
calling Texas Instruments 
directly. The two numbers to 
call for technical information 
are (800) 858-1802 and (806) 
741-2633. 

One note, unless the out- 
puts of the TI-58C calculator 
are either BCD (binary-coded 
decimal) or binary, it may be 
rather difficult to convert 
them to ASCII (American 
Standard Code for Informa- 
tion Interchange). The reason 
for this is that many printing 
calculators contain all the 
printer-control electronics on 
the same chip as the cal- 
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culator itself. The output 
they produce is multiplexed 
for a thermal or a 5-wire- 
matrix impact printhead. 
(This is what you have in 
your Q. P. 11.) 

In any event, it will he in- 
teresting to see how things 
turn out (imagine a remote 
numerical-entry terminal for 
your computer that also cal- 
culates?). . . . Steve 



ROM-Based BASIC 

Dear Steve, 

I am looking for a ROM- 
based BASIC (equivalent to 
TRS-80's level II) that I could 
implement on an Intel 8085- 
based microcomputer. Do 
you know of any vendor that 
could supply such an item 
with good documentation, 



including a memory map 
and /or source listing? 
Richard P. Gabric 
Christchurch, New Zealand 

A ROM-based 8K-byte 
Microsoft BASIC is available 
from: 

Netronics Research 

and Development, Ltd. 

333 Litchfield Rd. 

New Milford f CT 06776 



• • • VALUABLE FREE GIFT TO SYSTEM PURCHASERS • • • 



Free subscription to THE SOURCE, extensive data base,600 subjects, via telephone link to 
micros. Offer is applicable for any system in our product line. We offer a wide range of 
CRTs, printers, graphics equipment & software for these systems. Each system is 
completely tested, integrated and ready for plug-in operation when you receive it. We 
tailor and configure systems to meet your needs and budget. 



CROMEMCO: We proudly announce the inclusion of CROMEMCO in our product 
line. INTRO SALE: 25% off systems/ software. 15% off boards/ components. 



CALIFORNIA COMPUTER SYSTEMS 2210A: High Quality, Low Price 
Z80 CPU, 1 serial port, 12 slot S-100, disk controller w/CPM 2.2, 64K RAM . . .$1,750. 
Add our MAX BOX w/dual Shugarts or Qumes and SSM I/O 4 or IMS I/O for 
additional ports. 



IMS 5000 and 8000 SYSTEMS 2 year warranty on boards! 

Z80A, S-100, double density drives (single or double sided) plus optional built in 
Winchester from 5.5 to 40 MB, DMA disk controller, 64K RAM. Single or double user. 



MULTI-USER SYSTEMS FEATURING TURBODOS 

TURBODOS: Spectacular CP/M® compatible operating system. Z80 code, interrupt 
driven. Up to 6X faster than CP/M® ; up to 35% increased disk capacity. 
Now available for IMS, TRS-80 Model II, CCS and Tarbell controllers. 



SYSTEMS GROUP {Measurement Systems & Control). CP/M® and MP/M® Systems 
with dual floppies or one floppy + one 10MB Winchester 10% off list price. 



TECMAR 16bit 8086 IEEE S-100 system w/8 MHZ option 5% off list price. 

Z80 Video Digitization systems 5% off list price. 



GRAPHIC SYSTEMS: Advertismg>Architect$ t Designers*Comp\ete package including 
powerful intractive graphics software plus MicroAngelo Graphics Subsystem w/22 
MHZ high resolution green phosphor screen; M9900 16 bit, IEEE S-100 computer 
w/dual 8" floppies, 64K RAM, Multi user capability, Houston Instruments HIPAD 
Digitizer, Mauro Plotter. . .$10,200. 10MB Hard Disk Subsystem option. . . . .$3,400. 



CENTRAL DATA, GODBOUT, SEATTLE COMPUTER: Complete product 
lines now available. 



MAX BOX Mfg by John D. Owens Assoc, S" dual drive cabinet w/regulated power 
supply, fan, complete internal cabling. Will hold Qumes, Shugarts or remove 
"Siemens" & change to Winchester, horizontally mounted. Excellent design & engineer- 
ing. 17V* ' X 5Vi" X 22 $325. 

With 2 Shugart 801 R $1,275. With 2 Qume double sided drives $1,680. 



PER SCI-THE KING AND QUEEN OF DRIVES 

Model 299B $2,300. Model 277 $1,245. Slim line cabinet $325. 



MICROANGELO GRAPHICS SUBSYSTEM from Scion $2,295. 

Screenware Pak II $350. S-100 Graphics card $985. 

Color systems now available 5% off list price. 



WF FYPORT. ° verseas Callers: TWX 710 588 2844 

VVt LAI Ul\l . Phone 212 448-6298 or Cable: OWENSASSOC 



JOHN D. OWENS Associates, Inc 

12 Schubert Street, Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 



i 



SD Systems: Boards, kits and systems 10% off list price. I 



It costs $99.95 plus $2 ship- 
ping and insurance. Netronics 
sells a complete line of 8085- 
related products and is your 
best bet. 

Microsoft does not publish 
its source code for BASIC 
(for obvious reasons). How- 
ever, virtually every issue of 
Dr. Dobb's Journal published 
in 1976 had some article on 
Tiny BASIC, and these may 
be of some help. Contact the 
Hay den Book Co., 50 Essex 
St, Rochelle Park, N J 07662, 
for a complete book of re- 
prints of Volume I. . . . Steve 



Power Backup 

Dear Steve, 

I am using a Commodore 
PET to control my solar-heat- 
ing system, but I've run into a 
small problem. In our area, it 
is not uncommon to have 
momentary power failures 
that are long enough to result 
in the computer losing the 
data stored in memory. 
(Power-line "glitches" that 
simply disrupt operation are 
less usual.) The vast majority 
of these outages last for two 
or three seconds only. Is 
there some way I can use a 
large capacitor, or perhaps 
rechargeable batteries, to 
handle this power problem 
for as long as five seconds? 
Albert C. Pollard 
Irvington, VA 

Generally speaking, it is 
not a good idea to increase 
the capacitance in a power 
supply to try to make up for 
more than a few milliseconds 
of power loss. Just for the 
heck of it, I decided to do 
some quick computations to 
see how much of a capacitor 
it would require if it were 
feasible. The general equa- 
tion for this calculation is: 

L m l dv 

In this case, C is in farads, I is 
in amperes, v is in volts, and t 
is in seconds. 
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The following assumptions 
are made: one is that the com- 
puter requires about 4 amps; 
the other is that the nominal 
voltage within a power supply 
is 9 volts into the regulator, 
which cannot maintain its full 
output voltage when the input 
voltage falls below IVz volts. 
Therefore, the allowable volt- 
age drop is only lVz volts. So 
dv would then equal 1.5 volts; 
dt is equal to 5 seconds as per 
your request. 

Solving the equation results 
in a huge capacitor value of 
13.33 farads! As you can see, 
this is not feasible. It also 
could lead to burning out 
your power supply on turn-on 
because this gigantic capacitor 
would appear to the rectifier 
like a short circuit as it was 
charging up. 

My recommendation is, 
rather than messing around 
with the power supply inside 
your PET, that you look to- 
ward providing an uninter- 
ruptible power source on the 
115-volt power line. Many 
companies sell such items. 
One product that seems to be 
aimed primarily at the per- 
sonal computer market is 
MayDay from Sun Tech- 
nology. 

I hope you solve your 
power loss problems without 
major expenses. . . . Steve 



Control Sources 

Dear Steve, 

I am at present designing 
an automatic home-control 
system. I would appreciate 
any information and data 
that you may be able to offer. 
Faris Alamat 
South Yorkshire, England 

One of the main focuses of 
my articles over the years has 
been-in the area of home con- 
trol and security. In Garcia 's 
Circuit Cellar, Volume II, 
there are four articles that 
may be of particular interest 
to you. Three concern the de- 
veloping of a computer-con- 



trolled security system with 
emphasis on home control 
and data acquisition. The 
fourth article is on the design 
of a computer interface to the 
BSR X-10 AC remote-control 
system. This should be an in- 
tegral part of any inexpensive 
home controller that you 
would be using. The book is 
available for $12.95 from 
BYTE Books, 70 Main St., 



Peterborough, NH 03458. 
Steve 



Search for Apple-to- 
North Star Compiler 

Dear Steve, 

Do you know of a compil- 
er that allows programs writ- 
ten for an Apple to run on a 
North Star? If so, please ad- 



vise on where I can obtain 
this. If not, any suggestions? 
Thanks. 
Harold Walton 
Pleasant Hill, CA 

To my knowledge there is 
no compiler that allows you 
to go directly from Apple soft- 
ware to North Star. 

If the Apple software is 
written in a higher-level Ian- 



i 



• • •GREETINGS TO OUR FRIENDS IN SPAIN* • • 



3M SCOTCH® Diskettes In storage 
; box 5 box minimum, price per box. 

740, 8"ss/sd $29.00 

§ 741, 8'ss/dd $35.50 

743,8'dd/dd $45,50 

744-0, S¥* m soft sectored or 744-10, hard 
sectored, single sided $28.50 



TEI MAINFRAMES, S-100 

MCS112...$ 620. MCS122...$ 745. 

RM 12 $ 655. RM 22 $ 790. 

OEM & Qty. discounts offered 



HOUSTON INSTRUMENTS 

PLOTTERS Standard & Intelligent models 
w/ surface areas of BVz" X 11" to 11" X 
17". Front panel electronic controls. 

DMP-2....$ 935. DMP-3.... $1,195. 

DMP-4. . . .$1,295. DMP-5. . . .$1,455. 

DMP-6. . . .$1,685. DMP-7. . . .$1,865. 



| TARBELL 

* Double density controller $435. 

Z80 CPU 395. 



OLIVETTI DAISY WHEEL 

| PRINTERS Letter quality print. Quiet 

performance; ideal for office environ- 
ment. 

Model 211 (20CPS) $1,660. 

Model 311 (34CPS) 2,150. 

Model 811 (80CPS) 3,795. 

Bidirectional tractor: $150. 



PMMI S-1000 Modem $385. 

Compatible w/ telex & Twx. 51 to 600 
baud. On board pulse dialer. 



HAZELTINE 1500 

1510 

1520 

220 volt models, add $100. 



.$ 885. 
.$ 980. 
.$1,210. 



EPSON MX80 

MX100 

RS 232 Interface 



.$475. 
.$725. 

.$ 70. 



TELETYPE 

Model 4320 AAK .$1,140. 

Model 43ASR, 8 level, 1* tape . . .$2,595. 



MORROW & QUANTUM HARD | 

DISK DRIVES at discount prices 



THE MARSHALL: Complete hard- 
ware/software protection device for 
hard disk subsystem. Intelligent tape 
subsystems using l A" tape cartridge 
w/file oriented software. Can save & 
restore files by individual names. 



WHITESMITH: The Complete C-com- 

piler produces optimized native code 
for Z80. PASCAL from Whitesmith 
allows intermixing of C & PASCAL. 
Full PASCAL as defined by Jensen & 
Werth, discounted price. 



dBASE II Brings power of mainframe 
database software to a microcomputer. 

Manual and demo software: $ 75. 

Complete package with money back guar- 
antee: $595. 



COMMUNICATIONS SOFTWARE | 

Enables communications from a micro 
to a terminal or to another micro, mini ^ 
or maxi computer. Source code: . .$500. 



MICROSOFT 

BASIC-80 (interpretor) $270. 

BASIC COMPILER: $305. 

COBOL— 80. $560. 

FORTRAN-80 $380. 

X-MACRO-86: $275. 

muLISP/muSIMP: $190. 



MICROPRO 

WORDSTAR: $320. g 

MAIL MERGE: .$110. 



TWX (TELEX II) SOFTWARE . $350. | 
Send /receive with a microcomputer 
connected directly to WU line. Eliminate jj 
paper tape. Messages can be formatted 
w/text editor. 



TEXAS INSTRUMENTS Printers 

TI 810 Basic $1480. 



Prices subject to change without notice 



JOHN D. OWENS 

Associates, Inc. 

SEE OUR AD ON FACING PAGE 
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ATTENTION DEALERS 



TOSHIBA 
SUPERFIVE 
SUPERBRAIN 
& COMPUSTAR 

We're selling dealers some of the best 
products in the Industry. Like Toshiba 
computers and word processors, 





Intertec's Superbrain and Compustar systems, 
and CMC's own SuperFive and SuperTen. 
We offer hardware and software support 
and our own version of Intertec's CARE® program 
called Compex. We sell worldwide. Our prices are 
the best! And you'll like Toshiba's great price- 
performance ratio, with software ready to go. 



•TOSHIBA 

5 '<>-", 8" Models 

•SUPERBRAIN 

64k, QD Models 



•CMC SUPERTEN 

IQmb Computer 

•COMPUSTAR 

Models 10, 15, 20, 30, 40 



•CMC SUPERFIVE 

5mb Computer 

•HARD DISCS 

5, 1 0, 32 & 96 mb 

•CORVUS -DYSAN •C.ITOH •EPSON 

Plus a full line of printers and peripheral equipment, including MPI, NEC, Malibu, C.ltoh, 
Anadex, Tl and others, including Seagate, Tandon and CDC drives. Diskettes from Dysan 
and Verbatim. 



Rapid turnaround on parts and module replacement, and repair in our 
factory-trained service department. 



We're more than order-takers. Our software specialists stand ready to 
give our dealer network the support you want and need to make you 
successful. Our software is the best and you'll like our prices. 



•ACCOUNTING PLUS 

G/L, A/R, A/P, P/R, Inventory, 

Purchase Order Entry, Sales Order Entry, 

Point of Sale. 



•d Base II 
•Micro Plan 
•Condor 
•Super Calc 
•Micro Pro 
•Calc Star 



•M Basic 80 

•MT Pascal 

•CBasIc 

•Fortran 

•Cobol 

•Peachtree 



INTERNATIONAL 
CUSTOMERS 

Exclusive distributors for 
SuperFive and SuperTen 
needed in Germany, 
Spain, France, Belgium, 
Scandinavia, Italy, Saudi 
Arabia, Egypt, Hong 
Kong, Singapore, 
Taiwan, Venezuela, 
Brazil and Mexico. 



FOR ORDERING CALL 

TOLL FREE 1-800-426-2963 

PHONE (206)453-9777 TELEX 152 556 SEATAC 



A Division of Computer Marketing Corporation 



CMC 



11058 Main, Suite 125 



Bellevue, WA 98004 
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guage such as BASIC, Pascal 
PL/I or FORTRAN, however, 
you have a better chance of 
getting it to run on your 
North Star (if it also runs these 
languages). The inconven- 
ience lies in finding language 
incompatibilities and correct- 
ing the statements to work on 
the North Star. 

One possibility is an emu- 
lator. This is software, written 
for one processor, that emu- 
lates the program execution of 
another. 

When it comes to direct use 
of machine-language pro- 
grams, you are out of luck. 
The Apple uses the 6502 
microprocessor, while the 
North Star uses the Z80A— 
they have incompatible in- 
struction sets. 

Finally, be aware that both 
types of programs, high-level 
and machine-language, will 
have instructions that mani- 
pulate the Apple I/O. The ad- 
dress and procedures for using 
cassette ports, keyboard, and 
video display are different 
between the Apple II and 
North Star, and also that 
some Apple software routines 
are in ROM. . . . Steve 



Custom-Made System 

Dear Steve, 

I want to assemble my own 
custom computer system. I 
plan to use the S-100 bus 
since it appears to allow the 
most versatile system. I am 
most concerned with expand- 
ability, and I've noticed that 
a very large number of S-100 
circuit cards are available. 

I need a good high-level 
(preferably universal) lan- 
guage; but I need also the ca- 
pability of programming in as- 
sembly language if the situa- 
tion calls for it. I plan to use a 
Z80-based processor board. 

One of my long-range goals 
is to- have a multidisk system. 
I want to have two each of 
three or four types of drives 
(i.e., 35-track, 40-track, sin- 
gle-sided, etc.) This way I 



368 February 1982 © BYTE Publications Inc 



Circle 62 on inquiry card. 



won't have to worry about 
disk-to-drive compatibility 
when I buy software. I also 
want to be able to copy from 
drive to drive in any combina- 
tion. For example, I may want 
to copy a 40-track disk into a 
77-track disk. I would appre- 
ciate any hints or information 
you can give me. 
Ron Frazier 
Milledgeville, GA 

Your concept of a custom 
computer system sounds fine 
to me. The S-100 bus has be- 
come a de facto standard and 
will give you all the versatility 
you desire, but . , . the multi- 
ple-drive approach may be 
quite expensive. Keep in mind 
a few facts about floppy-disk 
drives. 

A double-density disk drive 
and controller can usually 
read single-density disks , and 
a 40-track, SVt-inch disk drive 
only requires different soft- 
ware to work with 35-track 
disks. Unfortunately, there 
are many different formats for 
5V4-inch disks, and most of 
them are mutually incompati- 
ble (an Apple II computer 
won't read disks from a 
TRS-80, which won't read 
Heath H-8 disks, and so on). 
Fortunately, most S-100 com- 
puters use 77-track 8-inch 
disks, and the IBM 3740 stan- 
dard has been developed to 
ensure single-density com- 
patibility. Most software is 



available in this format, which 
makes for a very versatile sys- 
tem. . . . Steve 



Assembly Language 

Dear Steve, 

I am 14 years old and have 
my own 48K-byte Radio Shack 
TRS-80. I have mastered 
BASIC, and am trying to 
learn to program in assembly 
language. Unfortunately, after 
eight months, I am still trying. 
Even after studying books 
over and over, I can't seem to 
get the hang of it. Do you 
have any hints on how to 
learn assembly language, or 
do you know anybody near 
my home who could help me? 
David Natter 
Yonkers, NY 

Sorry that you are having 
problems with assembly-lan- 
guage programming for the 
Z80 microprocessor. Here are 
some tips that may be of 
some help: 

1. Assembly language re- 
quires some knowledge of 
how the Z80 operates. If 
you look at the architec- 
ture (a fancy word for the 
block diagram) of the 
Z80 f you will see the vari- 
ous registers and how they 
are connected. 

2. With this block diagram 



as a guide, review the in- 
struction set. Try to un- 
derstand what is happen- 
ing physically when a par- 
ticular instruction is exe- 
cuted. 

3. Understand that when cer- 
tain instructions are exe- 
cuted, various flags (bits 
in a status register) are set 
or cleared. These flags can 
be tested, and their state 
can affect the action taken 
by the processor. 

4. Try to understand routine 
programs that store data 
in memory and transfer 
memory contents to an 
output port. 

5. Run short programs and 
understand what is hap- 
pening. Certain locations 
are initialized at the start 
of a program and certain 
addresses have specific 
functions. Learn what 
they are and observe how 
they are called in other 
programs. 

Also, check suppliers of 
TRS-80 software for a "sin- 
gle-step" or "breakpoint" 
program. This is a special 
routine that allows you to 
step through a machine-lan- 
guage program one instruc- 
tion at a time. After each 
step, you should be able to 
examine all the registers and 
see what has changed. This 
facility aids in debugging as 
well as learning. 



You don't mention what 
books you are using but here 
are three that will help: 
TRS-80 Assembly-Language 
Programming (Radio Shack), 
Z80 Microprocessor Pro- 
gramming and Interfacing, 
Book 1, by Joseph C. Nichols 
and Elizabeth A. Nichols. 
(Howard W. Sams and Co., 
1979), and Practical Micro- 
computer Programming: The 
Z80, by W. J. Weller (Nor- 
thern Technology Books, 
1979; unfortunately, this 
book uses modified Intel 
mnemonics, not Zilog mne- 
monics). 

Finally, check your local 
computer store for the meet- 
ing dates of computer clubs in 
your area. You are bound to 
find some help there. . . . 
Steve 



Apple 16-blt Hookup 

Dear Steve, 

I am a student at the 
University of Georgia. I own 
an Apple computer and I am 
looking for an inexpensive 
way to change the Apple to 
16 bits. Can . a Motorola 
68000 microprocessor be 
plugged into the socket that 
the 6502 is in? If not, what is 
a simple way to change to 16 
bits? Also, how can you 
change the display to 80 col- 
umns? I found a resistor I 
think controls the number of 



DIABLO® MODEL 630 
IN STOCK 



Plus accessories 

and supplies 

ready for shipment 




YEYTEC, INC. 



942 East Fairlane Avenue 

P.O. Box 13947 

Orlando, Florida 32809 



In Florida: 800/432-9205 
Outside Florida: 800/327-9744 



Circle 408 on inquiry card. 
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Convert your IBM 
Selectric /Electronic 
into a letter 
quality printer for 
under $600 



Driven by 
any Micro 
or Mini 
Computer 



ESCON 

I PRODUCTS, INC. 

12919 Alcosta Boulevard 

San Ramon, CA 94583 

Call Toll Free: 

800-227-2148 



Complete 
AIM 65 
Expansion 




For complete AIM 65 
expansion, Fore- 
thought Products 
brings you the AIM- 
Mate Series, quality 
expansion products with 
price, performance and versa 
tility that puts them in a class of 
their own. 

AIM-Mate Series expansion, including RAM (to48K), 
PROM, I/O, video and floppy disk interface, STD BUS 
interface, parity protection and more, lets you con- 
figure the kind of system you need. 

The compact AIM-Mate case puts it all together in a 
sturdy, portable, desk top unit. 

Write today for complete details on the AIM-Mate 
System- AIM 65 expansion products for the 
professional. 

//[FORETHOUGHT 
l^=PRODUCTS 

87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 
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columns and it would seem to 
be easy to change the resistor 
to twice the value. Will this 
work? 

Steve Albert 
Athens, GA 

/ am sorry to say that there 
is no simple way to change 
the Apple II to a 68000-hased 
computer. The 68000 is not 
pin-compatible with any 
other microprocessor. Also, 
the Apple's memory is con- 
figured 8 bits wide, and Ap- 
ple's software in ROM is in- 
tended for the 6502 instruc- 
tion set. There are, however, 
complete 68000-based sys- 
tems on the market. There is 
an accessory board that con- 
tains an Intel 8088, which 
allows 16-bit software for In- 
tel's 8086 microprocessor to 
run on the Apple; it costs 
about $1000. Contact: Meta- 
phorphic Microsystems, POB 
1541, Boulder, CO 80306, 
(303) 499-6502. 

The display on the Apple II 
was set at 40 characters to 
enable an ordinary television 
receiver to be used as a 
monitor. I'm afraid that to 
obtain an 80-character line 
would require more than a 
resistor change. Again, there 
are plug-in boards available 
that convert the Apple to 80 
characters (and to lowercase 
too). BYTE will be doing a 
comparison of these products 
soon. . . . Steve 



Construction Tips 

Dear Steve, 

The only two computers I 
have used are a Commodore 
PET (in school) and a TRS-80 
(at my local Radio Shack 
store). I have basic knowl- 
edge of electronics and micro- 
computers, and I have read 
many magazine articles and 
books (including yours) on 
building computers. 

I have concentrated my 
study on Zilog's Z80 micro- 
processor and am interested 
in building a system around 



it. I want to use a video dis- 
play and an ASCII keyboard 
to enter programs in BASIC, 
and a cassette tape recorder 
for storage. I also want some 
type of output for expansions 
(RS-232C, parallel, serial). 

I would like to buy a 
TRS-80, but my budget is 
limited. Where can I get a 
book that has what I want? I 
was thinking of buying the 
8K-byte floating-point super 
ROM (read-only memory) 
from Microace (see ad on 
page 359 of the August 1981 
BYTE). Would that work in- 
stead of the monitor you 
described in your book? 
Would I need to change any 
circuits on the board? 
Paul Perry 
Orinda, CA 

It sounds like you've 
answered almost all your 
questions on your own. If 
you feel that my book (Build 
Your Own Z80 Computer, 
BYTE Books, 1981) does not 
have all the information you 
need, you might try looking 
at some of the other BYTE/ 
McGraw-Hill books that are 
in print. 

As to adding the Microace 
8K Super BASIC, yes, it is 
possible, but (the ever-pre- 
sent catch) you will have to 
modify the circuitry. The 
Microace, like the Sinclair 
ZX80, uses so-called "cheap 
video." This means that the 
Z80 processor is doing all of 
the timing for the video dis- 
play (sync and character gen- 
eration) itself. Unless the 
Microace uses a jump vector 
in programmable memory for 
the inputs and outputs (like 
the TRS-80) you may have to 
patch the ROM somehow. 
You could do this by copying 
all of the Microace ROM into 
an EPROM (erasable pro- 
grammable read-only mem- 
ory) and changing the appro- 
priate sections of the pro- 
gram. 

Very few of the ROM 
B ASICs available are the 
same. Even when the ma- 
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chines use similar circuitry, 
they may use different ad- 
dresses for I/O manipula- 
tions. This doesn't make it 
impossible to interface, just 
time consuming and aggra- 
vating. 

Any of the kits on the 
market are excellent buys. 
The kit that is best for you 
depends on your budget and 
requirements. 

In any event, have fun and 
good luck. . . . Steve 



Selectrlc as Printer 

Dear Steve, 

I have an Atari 800 and 
would like to add a printer of 
some sort, but the cost of a 
quality unit is beyond my 
budget. My mom has an IBM 
Selectric typewriter, and I 
have seen ads for a device 
that enables a computer to 
use a Selectric as a printer. 
What do you know about 
this? How much will it cost? 
Do I need an expansion inter- 
face? Which typewriter func- 
tions can the computer con- 
trol? How much memory 
does the software require. At 
what speeds will it be capable 
of typing? 
Mike Sutherland 
Appleton, WI 

The IBM Selectric type- 
writer can be used as a printer 
for a computer only if the 
character selection solenoids 
are installed. Office Selec- 
trics, which I assume is what 
your mother has, do not have 
these solenoids and thus can- 
not be driven by a computer. 
It is not practical to install 
these solenoids yourself. 

The Selectric I/O (input- 
output) typewriter, currently 
available on the used-equip- 
ment market, has the neces- 
sary solenoids to be computer 
driven. In addition, these 
typewriters are of a heavier 
construction and quite 
durable. Consult the ads in 
BYTE for price and condi- 
tion. 



Escon Products, Inc., 
12919 Alcosta Blvd., San 
Ramon, CA 94583, sells a 
unit to adapt an office-type 
Selectric to a computer, but it 
costs around $600, the price 
of a dot-matrix printer. 

A line of universal electric- 
typewriter interfaces is made 
by Rochester Data Inc., 3000 
South Winton Rd., Bldg. A, 
Rochester, NY 14623, (716) 
224-7804. Different models 
cost $600 to $800. 

You will need some kind of 
in terface to take the TTL 
(transistor-transistor logic) 
signals from the computer 
and enable them to drive 30- 
or 48-volt solenoids. 

The computer can enable 
all of the typewriter func- 
tions, if the solenoids are 
available for each function. 

A computer program to 
drive the Selectric will take 
approximately 300 bytes in- 
cluding a look-up table for 
the type-ball codes. 

Selectrics are rated for 13.4 
cps (characters per second) 
maximum, but actual speed 
will depend on the driver 
program used. 

For more information see 
"Interfacing the IBM Selectric 
Keyboard Printer" by Dan 
Fylstra in the June 1977 
BYTE, page 46. It is an ex- 
cellent article on interfacing 
the Selectric. . . . Steve 



In "Ask BYTE," Steve Gar- 
cia answers questions on 
any area of microcomput- 
ing. The most representative 
questions received each 
month will be answered 
and published. Do you have 
a nagging problem? Send 
your inquiry to: 

Ask BYTE 

c/o Steve Ciarcia 

POB 582 

Glastonbury CT 06033 
If you are a subscriber to 
The Source, send your ques- 
tions by electronic mail or 
chat with Steve (TCE317) 
directly. Due to the high 
volume of inquiries, per- 
sonal replies cannot be 
given. Be sure to include 
"Ask BYTE" in the address. 




An Atlanta bulletin board system uses a Hayes 
S-100 modem around the clock. Since March 1979, 
it has logged over 21 500 calls and been down 
a mere 10 minutes. For performance like this, 
depend on the Hayes Micromodem 100.™ Fea- 
tures include automatic dialing/answering, 45 to 
300 baud operation, a built-in serial interface and 
direct connection to any modular phone jack. 

The Micromodem 100 -and Micromodem II™ 
for Apple IT computers - are now available na- 
tionwide. Call or write for the name of your 
nearest dealer. 

©Hayes 

Hayes Microcomputer Products Inc. 

5835 Peachtree Corners East, Norcross, GA 30092 (404) 449-8791 



TERMINALS FROM TRANSNET 



PURCHASE PLAN • 12-24 MONTH FULL OWNERSHIP PUN • 36 MONTH LEASE PLAN 

PURCHASE P£B MONTH 

DESCRIPTION PRICE 17M0S ?* M0S 36 M0S 

LA36 DECwriter II $1,095 $105 $ 58 $ 40 

LA34 DECwriter IV 995 95 53 36 

LA34 DECwriter IV Forms Ctrl. .. 1,095 105 58 40 

U120 DECwriter III KSR 2,295 220 122 83 

LA120 DECwriter III R0 2,095 200 112 75 

VTIOOCRTDECscope 1,695 162 90 61 

VT101 CRT DECscope 1 ,195 115 67 43 

VT125 CRT Graphics 3,295 315 185 119 

VT131 CRT DECscope 1.745 167 98 63 

VT132 CRT DECscope 1.995 190 106 72 

VT18XAC Personal Computer Option 2,395 230 128 86 

TI745 Portable Terminal 1,595 153 85 58 

TI765 Bubble Memory Terminal , 2,595 249 138 93 

TI Insight 10 Terminal 695 67 37 25 

TI785 Portable KSR, 120 CPS. . . 2,395 230 128 86 

TI787 Portable KSR, 120 CPS . . . 2,845 273 152 102 

TI810 R0 Printer 1,695 162 90 61 

TI820 KSR Printer 2.195 211 117 80 

ADM3A CHT Terminal 595 57 34 22 

ADM5 CRT Terminal 645 62 36 24 

ADM32 CRT Terminal 1,165 112 65 42 

ADM42 CRT Terminal 1,995 190 106 72 

DT80/1 CRT Terminal 1 ,695 162 90 61 

DT803 CRT Terminal 1,295 125 70 48 

DT80/5L APL 15 CRT 2,295 220 122 83 

920 CRT Terminal 895 86 48 32 

950 CRT Terminal 1,075 103 57 39 

Letter Quality, 7715 R0 2,895 278 154 104 

Letter Quality. 7725 KSR 3.295 316 175 119 

2030 KSR Printer 30 CPS 1,195 115 67 43 

2120 KSR Printer 120 CPS 2,195 211 117 80 

Executive 80/20 1,345 127 75 49 

Executive 80/30 1 ,695 162 90 61 

v i ■ MX-80 F/T Printer 745 71 42 27 

* - 8^^ MX-1 00 Printer 895 86 48 32 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS • 10% PURCHASE OPTION AFTER 36 MONTHS 



DEC 



TEXAS 
INSTRUMENTS 



LEAR SIEGLER 



DATAMEDIA 



NEC SPINWRITER 



GENERAL ELECTRIC 



HAZELTINE 



MICROCOMPUTERS 
APPLE • COMMODORE • HP85 • DEC LSI 1 1 



ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUSTIC COUPLERS * MODEMS • THERMAL PAPER » RIBBONS • INTERFACE MODULES * FLOPPY DISK UNITS 



ransNet 



KAI\S1 If Li CORPORATION 
1945 ROUTE 22 • UNION, N.J. 07083 • (201) 688-7800 

TWX 710-985 5485 800-526-4965 OUTSIDE N.J. 
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^u^ro.pim r ^ siiiTus - senas "star output to fife "status" 
Take Console Input from a File instead of the Keyboard 



Book Reviews 



How to Become 
a Successful 
Computer 
Consultant 

Leslie Nelson 
Essex Publishing 
Company, Caldwell, NJ 
1980, 135 pages 
softcover S28 

Reviewed by 
Bruce Robert Evans, 
1 6 Marwin Rd. 
Pickering, Ontario 
L1V2N7, Canada 



When I first received this 
book, I was convinced it was 
merely a rehash of the ob- 
vious. In addition, I was put 
off by its poorly bound, one- 
hundred plus pages: I felt that 
I'd wasted $28 on a collection 
of single-sided, photocopied 
ramblings. But after reread- 
ing it and reflecting, I've con- 
cluded it is a must for anyone 
considering a career as a com- 
puter consultant. 

Nelson approaches his sub- 
ject, How to Become a Suc- 



cessful Computer Consul- 
tant, in a straightforward, 
orderly fashion— he begins 
by defining what a computer 
consultant is, what he does, 
and where he does it. Next, 
he analyzes whether you 
should keep your present job 
(as a safety net) or whether 
you should jump into full- 
time consulting. 

Next, Nelson proceeds to 
show how to package and 
market your services. Rem- 
ember, you'll be trying to sell 



Huie up your LA36 



yourself to hard-nosed 
businessmen who might re- 
sent hiring an outside expert, 
so don't expect them to jump 
at the opportunity to consult 
a pink-cheeked, enthusiastic, 
former amateur. Nelson 
shows you, step by step, how 
to develop a resume and a 
marketing package, and ex- 
plains where to get your leads 
and find business. 

There's no point in running 
a business that pays you less 
than the minimum wage, 
even if the work is fun. How 
to... tells you how to ne- 
gotiate fees and collect them. 
There are several charts 
showing what other con- 
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ARBA Register: 

the electronic 

cash register 

that interfaces with 

virtually any computer on the 

market and doesn't cost 

more than 

your system. 




According to 
ARBAGATOR 

ARBA Register 
puts teeth 
into your 
inventory 
control program 
and takes the 
bite out of 
the cost. 



FINE BUSINESS COMPUTING 

6340 C AMERICANA DRIVE #315C 

WILLOWBROOK, IL 60514 

312-749-7444 



-Do real time point of sale inventory control. 

-RS232C interface at 300 baud, 

—Standard asynchronous ASCII code. 

—Time tested LSI circuitry. 

-$1295 suggested retail-dealer pricing available. 



WICAT 

system 150 

A new standard of excellence and 
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major projects: a quarterly 
newlsetter and a summer 
computer fair. Membership is 
free. Contact MACH, POB 
13303, Omaha, NE 68113. 



Pascal/MT + Users 
Group 

The Pascal/MT+ users 
group (MTPUG) is a newly 
formed organization pro- 
moting the use of Pascal as a 
programming language and 
serving as a vehicle for com- 
munications between users of 
the language. A quarterly 
newsletter with bug reports 
and fixes, programs, ques- 
tions and answers, and items 
of interest is planned. Pro- 
grams will be available on 
single-density 8-inch CP/M 
and 5V4-inch North Star or 
Heath/Zenith disks. Mem- 
bership dues are $7 in the 
U.S., $8 in Canada or Mex- 
ico. All other countries, $10 
surface mail, $16 air mail. 
Contact MTPUG, POB 192, 
Westmont, IL 60559. In 
Europe, contact MTPUG 
Europe, Schimmelmannstr, 
37A, D-2070 Ahrensburg, 
West Germany. 



TI-99/4 Users 

A users group has been 
formed in the Cincinnati/ 



vited to attend. The club has 
an information exchange, a 
monthly newsletter, and fre- 
quent guest speakers. Visits 
to computer installations are 
organized. Contact Richard 
H. Williams, R.D.#1, Box 
147, Hopewell, NJ 08525, 
(609) 466-2926. 

Clubs and 
Newsletters Notes 

Ham radio operators in- 
terested in starting a national 
Atari network should contact 
Sheldon Leemon, 14400 Elm 
St., Oak Park, MI 48237. 

Larry Kamin would like to 
get in touch with any 
amateur computing club in 
New York City. Call (212) 
389-3700, ext. 324. 

Sinclair ZX81 users are in 
short supply in Switzerland. 
Mrs. Dane Kurth, Langgasse 
51, CH-3292 Busswil, Swit- 
zerland would like to corres- 
pond with other ZX81 owners. 

The Club Apple de Quebec 
has a new address. Contact 
Octavio Prieto-Cox, c/o 
Club Apple de Quebec, 1041 
Jeanne Leber, Sainte-Foy, 
Quebec, Canada, G1W 4G7. 



Graphics Group 

Advanced Electronics 
Design (AED) has created a 
special-interest group for 
users of the AED512 color 
raster-graphics display sys- 
tem. Membership is free to 
anyone who purchases the 
system, and includes a free 
subscription to a newsletter, 
access to a library of user- 
submitted AED512 programs 
and software, and applica- 
tions information from group 
members. Members will also 
be informed of the latest AED 
new products and will have 
the opportunity to partic- 
ipate in the yearly group 
meeting at SIGGRAPH. Con- 
tact Robin Ratajczak, Ad- 
vanced Electronics Design, 
Inc . , 440 Potrero Ave . , 
Sunnyvale, CA 94086, (408) 
733-3555. 






You can save buying wholesale with our buying service. 
As your agent we will buy computer equipment on the 
wholesale market for you. Our fee is one fourth of what we save 
you off the list price. We have access to over 500 manufac- 
turers. Call for present wholesale market conditions. Examples of 
total prices being paid by our clients (including our fee) are: 



COMPUTERS 








Alpha Micro 1030 $ 1 2,047.00 


Dynabyte 5615-A1 


8,396.00 


Alpha Micro 1051 


17,634.00 


Ithaca C.B. 128KSS/OD 


5,421.00 


Alpha Micro AM- 1011 


9,313.00 


Ithaca Sys. 2AW/Panel 


2,941.00 


Altos 8000-10 


6,397.00 


NEC8001A 


865.00 


Altos 8000-15 


3,585.00 


NEC 8012A 


565.00 


Altos 8000-2 


2,629.00 


NEC 8031 A 


865.00 


Altos 8600-10 


9,385.00 


North Star 64KDD 


3,073.00 


Archives Model I 


4,794.00 


North Star Advantage 


2995.00 


Archives Model II 


5,532.00 


Televideo System I 


2,380.00 


Archives Model III 


6,269.00 


Televideo System II 


5,311.00 


CCS Series 300-1 A 


4,414.00 


Televideo TS - 800 Term. 


1,324.00 


CCS Series 400-1 A 


6,374.00 


Televideo TS-802 


2,578.00 


Cromemco System 3 


5,650.00 


Vector 2600 


4,221.00 


Cromemco Z-2H 


7,521.00 


Vector 3005 


6,458.00 


Dynabyte 5200-A2 


3,216.00 


Vector 5005 


7,308.00 


Dynabyte 5200-B2 


4,896.00 






SOFTWARE 








Dbasell 


500.00 


Wordstar 


305.00 


Spellguard 


200.00 


Basic Compiler 


277.00 


Datastar 


230.00 


Fortran 80-CPM 


375.00 


Spell Star 


180.00 


Visi Cab 


160.00 


PRINTERS 








Anadex9000 


1,100.00 


NEC 5510 


2,345.00 


Anadex9501 


1,278.00 


NEC 5520 KSR 


2,645.00 


C.Itoh25P 


1,325.00 


NEC 5530 


2,345.00 


C.Itoh45P 


1,700.00 


NEC 7710 


2,345.00 


Diablo 630 


2,075.00 


Epson MX80 in stock 


485.00 


Diablo 1640 


2,444.00 


Qume Sprint 9-35 


1,738.00 


Malibu 165 


1,796.00 


Oume Sprint 9-45 


1,996.00 


Malibu 200 


2,320.00 


Qume Sprint 9-55 


2,085.00 


NEC 3510 


1,795.00 






CRT, DISK DRIVE, MODEMS 




Alpha Micro AM-600 


8,075.00 


Houston Instrument DMP-7 


1,528.00 


Anderson Jacobsen 1256 


641.25 


Lobo Dual 8" DS/DD 


2,234.00 


DEC VT 100 


1.495.00 


Lobo Dual Mini Drives 


855.00 


Hayes Micromodem Apple 


i 275.00 


Morrow 10MEG 


2,750.00 


Hayes Micromodem S- 10C 


) 319.00 


Morrow 20 MEG 


3,650.00 


Houston Instrument DMP-2 


819.00 


Morrow 26 MEG 


3,375.00 


Houston Instrument DMP-4 


1,063.00 







For latest wholesale prices and to order Call Toll Free 
800-227-2288. In California call 415-376-9020. 
Assembly, integration and testing also available from 
our service department. 

ASK ABOUT OUR LEASING PROGRAM. 

Mastercharge at 3% handling fee. Prices subject to change without 
notice. Minimum fee $100. 15% cancellation fee. 




master charge 



We are buying agents for 
overseas computer dealers. 
Export services available. 
International Telex 470851 



1635 School St., Suitet 101, Moraga, CA 94556 
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(I 
GOMPUDIAL. INC. 

Cherry Hill Industrial Center 
2 Keystone Avenue / Cherry Hill, N.J. 08003 

TELEPHONE 
(609) 424-4700 • (215) 629-1289 

The Leading Intertec Dealer 
In The Northeast 

Dealer and OEM Inquires Invited 

Special Discounts on 

SUPERBRAINS 

SUPRBRAIN 

Intelligent Video Terminal Systems 
350K or 700K of Disk Storage 

W/64K Double Density, ListJp4e9" 
w/64K Quad Density, List.$3995- 



CompuStar™ 

MAINFRAME PERFORMANCE AT 

MICROCOMPUTER PRICES 

MULTI TASKING - MULTI USER 

No networking degradation experienced as 
with single CPU systems. A business sys- 
tem priced comparable to the TRS-80TM. 




Government and International 
Inquiries Invited 

PRINTERS 

Nee Spinwriter 

Data South 

Microline 

MODEMS 
Racal-Vadic 

SOFTWARE FOR SUPER BRAIN 

AND COMPUSTAR 

Accounts Payable 

Payroll 

Accounts Receivable 

Word Processing 

Many Others 

FAST RELIABLE 

Hardware Service On Our Premises 

Or In Our Area 

For Information Or 

To order call (609) 424-4700 

SUPERBRAIN is a trademark of Intertec Data 
Systems. TRS-80 is a trademark of the Tandy 

Corp. 



Computers In 
Medical Offices 



The Micro Medical News- 
letter provides advice on the 
use and selection of applica- 
tions for microcomputers in 
the medical office. Reviews 
of accounting and insurance- 
claim management systems, 
plus reviews of applications 
software for the Apple II and 
III, TRS-80, and CP/M-based 
computer systems have been 
published. One issue includes 
an article on the use of mini- 
computers versus microcom- 
puters in medical offices. The 
current issue is free to physi- 
cians and other health profes- 
sionals when the request is 
made on office stationery. 
For more details, contact 
Charles Mann and Associ- 
ates, 7594 San Remo Trail, 
Yucca Valley, CA 92284, 
(714) 365-9718. 

CSAA Hobbyists 

The CSAA Computer Club 
is an active group of com- 
puter hobbyists and profes- 
sionals. The club meets at 
7:30 p.m. on the third Thurs- 
day of the month in the Stu- 
dent Center of the Medical 
College of Georgia, Laney 
Walker and 15th St., Aug- 
usta, Georgia. Dues are $6 
per year. A newsletter is 
published. Contact the 
CSAA Computer Club, POB 
284, Augusta, GA 30903. ■ 



BYTE's Bugs 



Manager Corrected 

Because of the way the 
TRS-80 Model III handles 
strings, two corrections need 
to be made to the program 
listing in Paul Swanson's arti- 
cle, "PDQ: A Data Manager 
for Beginners." (See the 
November 1981 BYTE, page 
236.) Lines 640 and 950 of 
listing 1 should both be 
changed to read A$ = 1$ + 
STRING$(CA(5),32).B 



Have some 
great 

memories. 




16K PROM boards. 

■ PROM card has 2708-type memory 

■ Quality board construction ■ 0-4 wait states 

■ Address any 4K group to any 4K boundary 

■ Control up to 8 banks of memory ■ Fully 
assembled and tested ■ PRICE— $300 

(California residents add 6% sales tax) 

Expandable 5 MHz RAM boards. 

8— 32K expandable RAM board uses TI 4044 
memory runs at 5MHz ■ Fast 250 ns access 
time ■ Bank select ■ Address any 4K block to 
any 4K boundary ■ Quality board construction 

PRICE— 8K— $175; 16K— $300; 24K— $445; 
32K— $575; 8K add-on kits— $135 

(California residents add 6% sales tax) 

Call or write Artec for details 




/iRTGceLecTRoriiajric. 

605 Old County Rd., San Carlos, CA 94070 
Telephone (415) 592-2740 
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Event Queue 



February 1982 



February 

Public Courses, various sites 
throughout the U.S. Among 
the courses being offered by 
Ken Orr and Associates are 
"Structured Systems De- 
sign/Structured Program De- 
sign" and Structured Re- 
quirements Definition." For 
schedule of meeting times and 
places, contact Ken Orr and 
Associates Inc., 715 East 8th, 
Topeka, KS 66607, (800) 
255-2459; in Kansas (913) 
233-2349. 

February -March 

Hands-On Local Network 
Workshops, various sites 
throughout the U.S. This 
series of four-day workshops 
provides hands-on experience 
with a local computer net- 
work. File, printer, and elec- 
tronic-mail servers, and 
various software and hard- 
ware components of a local- 
network computer system 
will be provided. The local 
network used as the example 
will consist of at least a 
Nestar Cluster One /Model 
A. Write to Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424. 

February-April 

Computer Network Design 
and Protocols, various sites 
throughout the U.S. Partici- 
pants in this workshop will 
learn to determine network- 
system requirements and will 
perform design trade-offs, 
implement network-com- 
munication and control pro- 
tocols, use packet- and 
message-switching tech- 
niques, evaluate network 
hardware and software com- 
ponents, interface local sys- 
tems to networks, and design 
and build private networks. 
The course fee is $845, Con- 



tact Ruth Dordick, c/o In- 
tegrated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(800) 421-8166; in California 
(800) 352-8251. 

February-April 

Fundamentals of Data Pro- 
cessing for Administrative 
Assistants and Office Sup- 
port Staff, various sites 
throughout the U.S. The 
American Management Asso- 
ciations (AMA) has designed 
this three-day course for sec- 
retaries, assistants, super- 
visors, and other personnel 
desiring to learn the funda- 
mentals of data processing 
and its use in offices. Com- 
puter hardware, software, 
programming languages, and 
technology will all be 
covered. The team fee for 
AMA members is $470 per in- 
dividual and $550 for non- 
members. Individual fees are 
$550 for AMA members and 
$630 for nonmembers. For a 
schedule of dates and loca- 
tions, contact the AMA, 135 
West 50th St., New York, NY 
10020, (212) 586-8100. To 
register by phone, call (212) 
246-0800. 

February-June 

Datamation Institute Semi- 
nars on Information Manage- 
ment, various sites through- 
out the U.S. Databases and 
communications, systems 
performance, data-processing 
management, word process- 
ing, office automation, com- 
puter graphics, and topics of 
general interest are among 
the areas to be covered by 
these two-day seminars. Fees 
range from $495 to $595. For 
schedules of times and places, 
contact Karen Smolens, c/o 
the Center for Management 
Research, Datamation In- 
stitute Seminar Coordination 
Office, 850 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 738-5020. 



Maxell Floppy Disks 

The Mini-Disks 
with maximum quality. 





Dealer inquiries 
invited GO.D's 
accepted. Call 
FREE (800) 235-4137. 



PACIFIC EXCHANGES 

100 Foothill Blvd., San Luis 
San Luis Obispo, CA 93401. 
In Cal. call (800) 592-5935 or 
(805)543-1037. 



TERMINALSMITH™ 

THE FIRST BRILLIANT TERMINAL 5 " 

MORE FEATURES PER DOLLAR THAN ANY OTHER TERMINAL 



• 3 Keyboard Layouts 

• Multiple Emulations 
ADM-31 DEC VT-52 & VT-1CO 

» Smooth Scrolling 

• Full Editing Features 
■ Detachable Keyboard 

w / Human Engineered Keys 

• Inductive Key Switches 
(No contamination or cleaning} 

• Easy to Program Function 
Keys with Battery Backup of Memory 

• Split Screen 

• Status Line with Real Time Clock 



• Green Phosphor Std. 

• Full Screen Attributes 

• Double High and Double 
Wide Characters 

• All Terminal Functions 
Accessible through Software 

OPTIONS-Muitiple Page Memory 

Integral 300-1200 Baud Modem 

$1195' 



QTY.-l 




WODUCIS 



Qume 

QUMETRAK 8 

& 
QUMETRAK 5 OT A e *« • 

FLOPPY DISC DRIVES N ' "° ^M». 

miAi cmcn i-miai niciueiTu QTV. 1 

QT-5 $310. 




DUAL SIDED DUAL DENSITY 



THINLINE 



I and an 



8" 



TM-848-1 $475' 

SINGLE SIDfD 

TM-848-2 $550* 

DUAL SIDED 




FIT 2 DRIVES IN THE SPACE OF 1 



QUME LETTER QUALITY 
PRINTERS 

SPRINT 9/45 $2245* 

OTHER MODEL AND CONFIGURATIONS AVAILABLE 



AUTHORIZED QUME DISTRIBUTOR 



ADDS 
VIEWPOINT 



YTUHqtyi 



(408) 438-5454 

4444 SCOn$ VALLEY DR., SCOTTS VALLEY, CA 95066 

TERMS: Cathlert Check, VISA, M/C, COO 

Shipping charges added to all order* 

* Quantity Discounts Available 




/WEDIk DISTRIBUTING 
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5 or 10 Mbyte Storage for 

Heath/Zenith, TRS-80, 

Super Brain, S-100 

microcomputers. 

Now, 5 l A" hard disk add-on storage for 
your computer, at a price you can afford. 

Available for a surprisingly low $3495 for the 

5 Mbyte hard disk, $4350 for the 10 Mbyte disk. 

Disk drives and controller cards also available. 

Substantial 
OEM & Dealer 
discounts. 




CMC International 

A Division of Computer Marketing Corporation 

11058 Main, Suite 125, Bellevue, WA 98004 
Telephone (206) 453-9777 Telex 152556 SEA 



JUST A REMINDER. 



When you are looking for mini-computer pro- 
cessing power, come to the 16 bit leader, 
LOMAS DATA PRODUCTS. 

Our LIGHTNING ONE tm is the fastest 16 bit pro- 
cessor board on the S100 bus. See last month's 
ad for a full description of the LIGHTNING ONE 
or call us, we'll be glad to send you our latest 
catalog. The LIGHTNING ONE has available a 
wide range of support, both hardware and soft- 
ware. 

For hardware we offer memories, disk con- 
trollers, serial and parallel I/O, and clock/calen- 
dar support. 

For software we offer CP/M-86, MP/M-86, MS- 
DOS, BASIC, FORTRAN, PASCAL, C AND 
FORTH. 

Call us for our latest list of software and hard- 
ware for our advanced S100 bus products. 



LOMAS 

DATA 

PRODUCTS 



11 Cross Street 
Westborough, MA 01581 
617 366-4335 



MS-DOS is a trademark of Microsoft. 

CP/M-86 and MP/M-86 are registered trademarks of Digital Research. 

LIGHTNING ONE is a trademark of Lomas Data Products. 



Event Queue. 



February-June 

Intensive Two-day Seminars 
for Professional Develop- 
ment, various sites through- 
out New England. Among 
the seminars to be offered by 
Worcester Polytechnic In- 
stitute are "Fundamentals of 
Data Processing/' "Distri- 
buted Systems: The Archi- 
tecture and Utilization of This 
Revolutionary Technology/' 
and "Microprocessors: Hard- 
ware, Software, and Applica- 
tions." Registration fees 
range from $445 for a two- 
day program to $990 for a 
7-day executive institute. For 
complete details, contact Ms. 
Ginny Bazarian, Office of 
Continuing Education, Wor- 
cester Polytechnic Institute, 
Worcester, MA 01609, (617) 
793-5517. 



February-June 

One- and Two-day Profes- 
sional Development Sem- 
inars, various sites in greater 
Boston. Among the courses 
being offered by Boston 
University are "Business 
Writing for Results/' "Im- 
proving Customer Service," 
and "Assertive Manage- 
ment." Registration fees 
range from $295 for a one- 
day program to $445 for a 
two-day program. These 
seminars can be conducted 
within your company. For 
details, contact Ms. Joan 
Merrick, Center for Manage- 
ment Research, 850 Boylston 
St., Chestnut Hill, MA 
02167, (617) 738-5020. For in- 
formation on the in-company 
seminars, contact Ms. Elaine 
Dee at the same address. 



February-June 

Courses and Seminars from 
Sira Institute, various sites 
throughout England. Sira In- 
stitute is sponsoring seminars 
on a wide variety of subjects, 
ranging from microprocessor 
familiarization to design and 
development of microproces- 
sor-based equipment. For de- 
tails, contact Conferences & 



Courses Unit, Sira Institute 
Ltd., South Hill, Chislehurst, 
Kent BR7 5EH, England. 

February 14-18 

The Kuwait Information 
Management Exhibition: 
INFO Kuwait, Kuwait Inter- 
national Exhibition Center, 
Kuwait. Industrial executives 
from the Middle East are 
among those expected to at- 
tend this conference. Exhibits 
and speakers will be featured. 
Contact Clapp & Poliak In- 
ternational, 7315 Wisconsin 
Ave., Washington, DC 20014, 
(301) 657-3090. 

February 18-19 

Computer /Micrographics In- 
terface, Stouffer's Green way 
Plaza, Houston, TX. The 
Computer/Micrographics In- 
terface is designed for infor- 
mation managers, systems 
analysts, micrographics sys- 
tems analysts, records man- 
agers, and others who need 
information on computer and 
micrographic technologies. 
The course is presented by 
Battelle Research Institute. 
Contact Battelle Seminars 
and Studies Program, 4000 
Northeast 41st, Seattle, WA 
98105, (800) 426-6762; in 
Washington (206) 527-0542. 

February 18-19 

The Second Annual Talmis 
Conference and Exhibit, Chi- 
cago, IL. The Talmis Confer- 
ence will focus on educa- 
tional and reference media 
for the institutional, training, 
home-computer, and video 
markets. Local computer net- 
works in education, the mar- 
ket for electronic educational 
and reference media in the 
home, software piracy, and 
other topics will be discussed. 
Exhibits of products and ser- 
vices will be featured. The 
registration fee is $450. For 
more information, contact 
Talmis, 115 North Oak Park 
Ave., Oak Park, IL 60301, 
(312) 848-4001. 
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February 18-20 

The Ninth Annual Confer- 
ence of the Mid-South Asso- 
ciation for Educational Data 

Systems, Landmark Hotel, 
New Orleans, LA. The theme 
of the Ninth Annual Confer- 
ence of the Mid-South Asso- 
ciation for Educational Data 
Systems is "Computer 
Creativity." The conference 
will feature papers, work- 
shops, and panel discussions 
on CAI (computer-aided in- 
struction), CMI (computer- 
managed instruction), re- 
search developments, user/ 
producer communications, 
and administrative applica- 
tions. For details, contact 
Mike Schouest, Director, 
MIS Data Center, Louisiana 
State Dept. of Education, 
3455 Florida Blvd., Baton 
Rouge, LA 70806, (504) 
342-3762. 

February 22-24 

The Eighth Federal DP Expo, 

Sheraton Washington Hotel, 
Washington, D C. More than 
150 computer industries will 
display and demonstrate 
hardware and software sys- 
tems and services at the 
Federal DP Expo. Confer- 
ences on data processing and 
office automation will be 
held. Approximately 120 



computer-industry experts 
are scheduled to speak. Con- 
tact The Interface Group, 160 
Speen St., Framingham, MA 
01701, (800) 225-4620; in 
Massachusetts, (617) 879- 
4502. 

February 22-24 

Oasis Level Two Training 
Seminars, Phase One Sys- 
tems, Oakland, CA. Using a 
step-by-step approach to de- 
veloping applications soft- 
ware with the multiuser Oasis 
operating system, this 
seminar begins with program 
design and proceeds to a care- 
ful study of the Oasis system. 
Topics to be covered are the 
Oasis BASIC interpreter and 
compiler, program segments, 
file structures and I/O (in- 
put/output), matrices and 
matrix I/O, multi-line 
branching structures, and 
subroutine and error han- 
dling. 

The registration fee for this 
three-day session is $350. 
Some background in BASIC 
programming is recom- 
mended. Contact Phase One 
Systems, Suite 830, 7700 
EdgewaterDr., Oakland, CA 
94621, (415) 562-8085. 

February 23-25 

Computers and Automated 
Office Systems Exhibit for 



Caribbean Markets, Holiday 
Inn, Paradise Island, Nassau, 
Bahamas. This show is in- 
tended to bring together 
buyers and distributors with- 
in the industry. Exhibits of 
equipment for businesses in 
the Caribbean will be fea- 
tured. For more details, con- 
tact Ormand Vee Co., 8852 
Leslie Ln., Desplaines, IL 
60016, (312) 635-7347. 

February 26-28 

Computer Expo '82, Tupper- 
ware Convention Center, Or- 
lando, FL. Focusing on com- 
puters in education, business, 
industry, professional trades, 
and the home, Computer 
Expo '82 will feature exhibits 
of computers and peripher- 
als. It is sponsored by Adven- 
ture International. General 
admission is $5. For details, 
contact Computer Expo '82, 
377 East Highway 434, POB 
1185, Longwood, FL 32750, 
(305) 339-1731. 



March 1982 



March 

Courses and Seminars from 
George Washington Universi- 
ty, Amsterdam, Netherlands; 
London, England; Long 



Island, NY; San Diego, CA; 
and Washington, DC. 
Among the courses and 
seminars to be presented are 
"Microcomputers in Control 
Systems," "Comparative 
Database Management Sys- 
tems," and "Structured Pro- 
gramming and Software 
Engineering." For further in- 
formation, contact The 
Director, Continuing 
Engineering Education, 
George Washington Universi- 
ty, Washington, DC 20052, 
(800) 424-9773; in Washing- 
ton, DC, (202) 676-6106. 

March-June 

National Computer Graphics 
Association Seminar Pro- 
gram, various sites 
throughout the U.S. The Na- 
tional Computer Graphics 
Association's (NCGA) 
Winter/ Spring 1982 seminar 
program covers such topics 
as "Computer Graphics: 
Technology and Applica- 
tions," "Successful Business 
Graphics," and "Applications 
of Computer Graphics to 
Transportation Problems." 
Seminar fees are $395 for 
association members and 
$425 for nonmembers. For 
complete details, contact 
Eloise Wenker, NCGA 
Seminar, 2033 M St., NW 



Terminal Patient. 



Avoid computer disasters 
with anti-static protective 
covers. 

Let's face it. Computer hardware 
can be subjected to many unex- 
pected ills,. . .dust, grime, spills, 
static, pets and more. 

Cover Craft Protective Covers 
are easily the best available. Our 
exclusive STAT-PRUF™ anti- 
static vinyl prevents damaging 




static electricity. Double-fold 
stitching means unsurpassed life. 
Designed to precisely fit terminals, 
printers, drives, and more. 

Give your sensitive electronic 
equipment a fighting chance. 
Visit your local computer dealer 
or write to Cover Craft. 

Starting at $ 8.95 



ANTISTATIC PRODUCTS 



COVER CRAFT 

CORPORATION 

P.O. Box 555B, Amherst, NH 03055 •(603)889-6811 
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Charter Subscription Opportunity 

Heath®/Zenith Magazine 

Introducing Sextant , the complete magazine 
covering only Heath®/Zenith computer systems. 

Now you don't need to search through 
several computer magazines to find tidbits of 
news about your computer. Sextant publishes all 
the information you need with in-depth technical 
articles, human-interest features, tutorials and 
articles about solid practical uses for your system. 
Sextant is not affiliated with Heath Company or 
the Zenith Radio Corporation. 

Early issues of Sextant will have articles on 
using the H89 to produce color slides and articles 
for publication, a new disk operating system for 
the Hll, Tiny Pascal, H89 parallel ports, print 
spoolers, simulation of Rubik's Cube, and writing 
assembly language disk software that doesn't 
require HDOS. 

Start your subscription with the premiere 
issue of Sextant , to be printed in February, and 
receive all four 1982 issues. Just send your 
payment of $9.97 ($11.50 in Canada, $14 overseas) 
for a four-issue subscription. (Payment must be in 
U.S. dollars payable on a U.S. bank, by inter- 
national postal money order or charge it on VISA 
or MasterCard.) A full refund is guaranteed any 
time you're not satisfied. Send your order today 
to: Sextant, Dept. B, 716 E St., S.E., Washington, 
DC 20003 or call 202/544-0900. 



DUAL 



THERMOMETER 

ForAgpIe II* 

COMPLESE^fir^FTWARE 




• Display temperature, 
maximum, minimum and 
difference. 

• Sound alarm for over/ 
under temperature. 

• Store data on disk or 
printer automatically. 

• Display time with on- 

Strawberry Tree Computers 

949 Cascade Drive XSTN. 

Sunnyvale, Ca. 94087 AtY \ 
(408} 736-3083 l\ 1 ) 



board timer. 

• Up to 7 boards with 14 
probes In one Apple*, 

• - 55°C to 125°C range, 
0.4° accuracy over most of 
range. 

• Requires 48K Apple* 
with Applesoft* and disk. 

$260.00 

If your dealer doesn't 
have it, call or write us at 
dept. A 

*TM of Apple Computer, Inc. 
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#300, Washington, DC 
20036, (202) 466-4102. 

March 1-2 

Sixth Annual Convention of 
the Michigan Association for 
Computers Users in Learning, 

Western Michigan Universi- 
ty, Kalamazoo, MI. Featured 
will be presentations and ses- 
sions on various facets of 
computers in education. Also 
featured will be vendor dem- 
onstrations and displays. For 
further details, contact 
Carolyn Gilbreath, c/o Oak- 
land Schools, 2100 Pontiac 
Lake Rd., Pontiac, MI 48054, 
(313) 858-1898. 

March 1-4 

Robots VI Conference and 
Exposition, Cobo Hall, De- 
troit, MI. An estimated 6000 
manufacturing executives 
and engineers are expected to 
attend the Robots VI Confer- 
ence, which features the 
latest in robotics technology 
and equipment. Among the 
topics to be addressed are as- 
sembly, foundry operations, 
aerospace applications, vi- 
sion and handling, research 
and development, and ses- 
sions on human factors asso- 
ciated with robotics. Cincin- 
nati Milacron, Unimation, 
and Hitachi America are a 
few of the companies that 
will be exhibiting. The show 
is being sponsored by 
Robotics International of the 
Society of Manufacturing 
Engineers (RI/SME). Contact 
RI/SME, One SME Dr., 
POB 930, Dearborn, MI 
48128, (313) 271-1500, ext. 
416. 

March 2-4 

The 1982 Vancouver Island 
Business Show, Empress 
Hotel, Victoria, British Col- 
umbia, Canada. The Van- 
couver Island Business Show 
features word-processing, 
communications, and office 
systems. The show provides 
the Vancouver Island busi- 
ness community with the op- 
portunity to meet with many 



Canadian suppliers of com- 
puter equipment. For infor- 
mation, contact Southex Ex- 
hibitions, Suite 202, 2695 
Granville St., Vancouver, 
British Columbia, V6H 3H4, 
Canada, (604) 736-3331. In 
eastern Canada, contact Judy 
Hurd, 1450 Don Mills Rd., 
Don Mills, Ontario, M3B 
2X7, Canada, (416) 445-6641. 

March 3-7 

Microcomputer Week '82, 

Jersey City State College, 
Jersey City, NJ. The third an- 
nual Microcomputer Week 
conference will focus on 
microcomputers in education 
at the elementary, secondary, 
and college levels. Sixty-six 
seminars or short courses will 
be offered, many of which 
will involve hands-on ex- 
perience. Special-interest 
groups, addresses, and 
reports will be included in the 
conference, along with ex- 
hibits and displays of educa- 
tional microcomputer hard- 
ware, software, courseware, 
books, and periodicals. 
Enrollment fees range from 
$95 for one day to $73 per 
day for the entire five-day 
conference. A three-day ex- 
ecutive computing course for 
school and college ad- 
ministrators costs $425. For 
details, contact Catalyst Con- 
ference, H 112, Jersey City 
State College, 2039 Kennedy 
Blvd., Jersey City, NJ 07305, 
(201) 434-2154 or (201) 
547-3094. 

March 7-10 

The Eleventh Annual TI-MIX 
Symposium, Las Vegas 
Hilton, Las Vegas, NV. The 
TI-MIX, an organization for 
Texas Instruments computer 
users, will sponsor a sym- 
posium featuring exhibits, a 
business meeting, and a new 
products workshop. In- 
dividual presentations, panel 
discussions, and workshops 
are planned. Contact TI- 
MIX, M/S 2200, POB 2909, 
Austin, TX 78769, (512) 
250-7151. 
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March 7-12 

The Twenty-Eighth Audio- 
Visual Institute for Effective 
Communications, Indiana 
University, Bloomington, IN. 
The Institute provides audio- 
visual/video communicators 
with a comprehensive, prac- 
tical overview of communica- 
tion techniques and the op- 
portunity to gain practical ex- 
perience, exchange ideas, and 
receive individual instruc- 
tion. Professionals will lead a 
series of lectures, discussions, 
and workshops. For details, 
contact Ed Richardson, c/o 
NAVA Institute, Audio- 
Visual Center, Indiana 
University, Bloomington, IN 
47405. 

March 9-11 

The 1982 International 
Zurich Seminar on Digital 
Communications, Zurich, 
Switzerland. The theme of 
this seminar is "Man /Ma- 
chine Interaction." Its aim is 
to present recent advances in 
theory and application of 
digital-communication sys- 
tems. Services, facilities, 
ergonomics, and their impact 
on peripheral equipment, sys- 
tems architecture and design, 
as well as I/O (input/output) 
concepts and principles will 
be covered. For details, con- 
tact Secretariat '82 IZS, Ms. 
M. Frey, EAE, Siemens- Albis 
AG, POB CH-8047, Zurich, 
Switzerland. 

March 9-11 

Understanding and Using 
Computer Graphics, Dallas 
Hilton Inn, Dallas, TX. The 
seminar is designed for those 
interested in the field of in- 
teractive computer graphics, 
including hardware, soft- 
ware, and applications. 
Headed by Carl Machover, 
the seminar provides a com- 
prehensive overview of the 
state of the art in graphics 
systems. For details, contact 
Bob Sanzo, c/o Frost & 
Sullivan, Inc., 106 Fulton St., 
New York, NY 10038, (212) 
233-1080. 




We Meet or Beat 
Any Advertised Price! 

N0RTHSTAR 



HORIZON II 

64k Quad Density 

•2 5/8" Dbl Side 
Dbl. Density Drives 
•Full Factory Warranty 
•List $4495 



$ 



PCB PRICE 
ONLY 

3275 



HORIZON II 

84k DoubU Density 

& $ 3050 



NORTHSTAR ADVANTAGE 



Complete with graphics, 
12" green screen, 64k RAM, 
QD floppy drives. 



3125 




TOSHIBA 



64k Quad density, 5V«" drives, 
CP/M. MBasicSO and C Basic II 



64k QD. 8" drives, 2mb storage. 
CP/M. MBasicSO and CBasic II 






TOSHIBA 

WORD PROCESSING 

64k Main Memory. 2-8" floppy drives. 
45 cps daisy wheel printer, LIST 7995 

'6695 



3495 $ 4495 



PRINTERS 



COMET 8300 c.itoh 

COMET II C.itoh parallel 
EPSON MX80 parallel 
EPSON MX80 RS232 
EPSON GRAFTRAX UPGRADE 
STARWRITER 25eps parallel 

STARWRITER 25c P s RS232 
STARWRITER II 45cps parallel 
STARWRITER IIUo cps RS232 
NEC 7710 RS232 
NEC 3510 RS232 
MPI 88G List $749 



'450 

•796 

'479 

'549 

*90 

M495 

'1650 

M795 

'1750 

'2395 

M895 

'550 



5'/4" DISK DRIVES 

Power tup ply, controller and cablet not Included. 

TandonCDCoiKLy ..'225 

TandonCDC?:rr,„ y .. $ 350 
Tandon 100-4 so ««» . . $ 600 
Seagate 5mb Hard Disc 
ST-506 s 1350 



DISKETTES 

Verbatim 525-01 m o\ 10 *29 

Dysan 5 1 /., ss, dd Soft boxomo'34" 



SUPERBRAIN 




64k Quad Density 

s 2945 

64k Double Density 

$ 2650 



HARD DISKS 



CMC 5mb for 
TRS-80, Superbrain 
Heath H-89, S-100 

LIST $ 

$3495 



2795 



C0RVUS 

10mt> LIST $5350 $ 4295 
20mb LIST $6450 '5300 
Mirror Backup 650 

Multiplexer 775 



TELEVIDE0 

910C $ 595 

912C '665 

920C '720 

950 '950 



SUPERBRAIN 

S-100 Bus Adapter 
LIST $595 



$ 475 



SUPERBRAIN 
Parallel Port 



SBE Prom 



LIST $90 

$ 75 

LIST $205 

$ 155 



LANGUAGES 

CBasic II '98 

M Basic 80 '275 

MT Pascal s 430 

Fortran 80 S 4U 

Cobol 80 '660 

M Basic Compiler '329 



GRAPHICS 

For SUPERBRAIN 

Graphics hoard 

Symbol Generator 

Graphics Plotter 

3-D Graphics ....... 

Surface Plotter 

Graphics Terminal 
Emulator 



To Order Call (206) 453-8159 

Mail and telephone orders only. Mastercharge, VISA add 3%. No COD. All prices 
FOB origin. Send for catalog. Mail all correspondence to P.O. Box 3952, Bellevue, Wa. 98009 

PACIFIC COMPUTER BROKERS 

P.O. Box 3952, Bellevue, WA 98009 
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MITSUBISHI 
FLEXIBLE DISK DRIVE 

SETTING NEW STANDARDS FOR 
RELIABILITY AND DURABILITY 

• FULLY IBM AND SHUGART SA850R COMPATIBLE 

• DOUBLE-SIDED, DOUBLE-DENSITY 

• 1.6 MBYTE/DISK 

• SOFTOUCH™ PROPRIETARY HEAD LOAD 
MECHANISM 

• 3 MS TRACK-TO-TRACK ACCESS TIME 

• HIGH QUALITY, ALL FERRITE MnZn HEADS 

• PRECISION BUILT/MODULAR CONSTRUCTION 

• 6 MONTH WARRANTY 



$525.00 Available from stock. Terms: cash, check, 
money orders, VISA, MasterCharge. Tax: 6% if California resi- 
dent. 'Price subject to change without notice. 



8 



1333 Lawrence Expressway, Suite 408 

Santa Clara, California 95051 

(408) 247-3450/TWX 910-338-7442 

AUTHORIZED SALES AND SERVICE AGENT 

FOR INFORMATION CONTACT HOLLY SAUER 

OEM INQUIRIES INVITED 



Journal of Pascal 
and Ada 

It is the most up-to-date resource on Pascal 
and Ada software and hardware including: 
•New Developments 
•In-Depth Reports on Products 
•Tutorials 
•Application Software for: 

— Business — Graphics — Statistical 
— Scientific — System — Educational 
•Book Reviews 
"A help in any one area is worth the price. " 



No-Risk Trial Subscription Offer 

1 Year (6 Issues) $14.00 in U.S.A., $21.00 Elsewhere 
—Refund on Unused Portion— 

D VISA l □ MasterCard I □ American Express 



Card No. . 
Signature 

Name 



Exp. Date 



Street _ 
City _ 



State 



Zip_ 



Mail to: Journal of Pascal and Ada 

P.O. Box 327 Payson, Utah 84651 



Event Queue. 



March 9-12 

Digital-Image Processing and 
Analysis, San Diego, CA. In- 
tegrated Computer Systems' 
course in digital-image pro- 
cessing is designed for 
engineers, scientists, 
technical managers, and 
other professionals responsi- 
ble for specification, design, 
implementation, or applica- 
tion of digital-image process- 
ing systems. Among the 
topics to be covered are im- 
age acquisition, image- 
processing software and data- 
base structures, interactive 
two- and three-dimensional 
image processing and dis- 
play, and real-time arrays. 
Some of the applications ex- 
amples to be presented are 
quality assurance and robot 
vision. The course fee is $795; 
on-site courses are available 
on request. Contact Ruth 
Dordick, c/o Integrated 
Computer Systems, 3304 
Pico Blvd., POB 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California (800) 
352-8251. 

March 9-12 

VIO- Voice Input/Output for 
Computers, Los Angeles, 
CA. VIO-Voice Input/Out- 
put for Computers is a four- 
day course designed for prod- 
uct development and design 
engineers, systems analysts, 
programmers, and technical 
managers involved in plan- 
ning, design, and implemen- 
tation of voice input /output 
systems. The topics to be 
covered include voice-pro- 
cessing algorithms and soft- 
ware, evaluating VIO hard- 
ware components and sys- 
tems, utilizing speech syn- 
thesis techniques, and design- 
ing voice-recognition tech- 
niques. Participants will have 
the opportunity to work with 
devices that permit online 
generation of computer-voice 
output, data entry by means 
of voice input, and voice in- 
put for system control. The 
course fee is $795; on-site 
courses are available upon re- 



quest. For information, con- 
tact Ruth Dordick, c/o In- 
tegrated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(800) 421-8166; in California 
(800) 352-8251. 

March 10-12 

Cincinnati Business Show, 
Cincinnati Convention Cen- 
ter, Cincinnati, OH. The Cin- 
cinnati Business show fea- 
tures the latest in business 
technology, office systems, 
and products. Seminars will 
also be presented. For infor- 
mation, contact Ray G. 
Nemo, 5679 Creek Rd., Cin- 
cinnati, OH 45242, (513) 
531-5959. 

March 15-19 

Short Course from UCLA, 

Boelter Hall, University of 
California-Los Angeles 
(UCLA), Los Angeles, CA. 
"Mechanical Reliability, 
Design by Reliability, Prob- 
abilistic Design — The 
Stress /Strength Interference 
Approach to Reliability 
Prediction" is a short course 
being presented by UCLA. 
The course fee is $795, which 
includes comprehensive 
course notes. For details, con- 
tact Dr. Dimitri Kececioglu, 
Aerospace and Mechanical 
Engineering Dept., Universi- 
ty of Arizona, Tucson, AZ 
85721, (602) 626-2495 or 
(602) 626-3901. In California, 
call Robert Rector at UCLA, 
(213) 825-1295 or (213) 
825-3344. 

March 16-18 

Software/Expo-West, 

Anaheim Convention 
Center, Anaheim, CA. The 
Software/Expo-West is a 
conference and show devoted 
to packaged software. Ex- 
hibitors will display a wide 
range of software products. 
For additional information, 
contact Software/Ex- 
po-West, Suite 400, 222 West 
Adams St., Chicago, IL 
60606, (312) 263-3131. 
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March 16-19 

Digital Filters and Spectral 
Analysis, Boston, MA. In- 
tegrated Computer Systems 
(ICS) is presenting a four-day 
course on digital filters and 
spectral analysis for project 
and design engineers, pro- 
grammers and technical 
managers responsible for im- 
plementing advanced digital 
signal-processing systems, 
and those who must under- 
stand them and their poten- 
tial. Fundamentals of digital 
signal processing, fast Fourier 
transform (FFT) algorithms, 
and special- and general- 
purpose LSI/VLSI (large- 
scale and very large-scale in- 
tegration) devices are among 
the topics to be addressed. 
The course fee is $795; on-site 
courses are available by re- 
quest. Contact Ruth Dor- 
dick, c/o ICS, 3304 Pico 
Blvd., POB 5339, Santa 
Monica, CA 90405, 
(800)421-8166; in California 
(800) 352-8251. 



March 19 

The Eleventh Annual Inter- 
national Computer Programs 
Awards Ceremony and Ex- 
ecutive Conference, Savoy 
Hotel, London, England. The 
annual International Com- 
puter Programs Inc. (ICP) 
awards ceremony and ex- 
ecutive conference honors 
super software salespeople, 
advertising agencies, public 
relations firms, and achieve- 
ments in the industry. The 
executive conference is one 
and a half days of dis- 
cussion of the major issues 
and concerns of the industry. 
The fee for the executive con- 
ference is $250. For informa- 
tion, contact Carol Stumpf, 
9000 Keystone Crossing, 
POB 40946, Indianapolis, IN 
46240, (800) 428-6179; in In- 
diana (317) 844-7461. In 
England, contact Interna- 
tional Computer Programs, 
Inc., 2 Deanery St., Park 
Lane, London WIY 5LH, 
England, Tel. 01 499 6621. 



March 19-21 

The Seventh West Coast 
Computer Faire, Civic 
Auditorium and Brooks Hall, 
San Francisco, CA. Atten- 
dance this year is expected to 
reach 35,000. More than 300 
exhibitors and a wide assort- 
ment of seminars make this 
one of this largest annual 
computer shows. For more 
information, contact The 
Computer Faire, 333 Swett 
Rd., Woodside, CA 94062, 
(415) 851-7075. 

March 22-23 

Oasis Level Two Training 

Seminars, Phase One 
Systems, Oakland, CA. For 
details, see February 22-24. 

March 22-25 

Interface '82 Conference and 
Expo, Dallas Convention 
Center, Dallas, TX. Cospon- 
sored by McGraw-Hill's Busi- 
ness Week and Data Com- 
munications magazines, In- 
terface '82 is aimed at users of 
data-communication equip- 
ment, distributed-data pro- 
cessing, and various net- 
works. For details, contact 
The Interface Group, POB 
927, 160 Speen St., Framing- 
ham, MA 01701, (800) 225- 
4620; in Massachusetts (617) 
879-4502. 

March 22-26 

Computers/ Graphics in the 
Building Process, Washing- 
ton, DC. Computers/ 
Graphics in the Building Pro- 
cess is an international con- 
ference sponsored by the Ad- 
visory Board on the Built En- 
vironment (ABBE) of the Na- 
tional Academy of Sciences 
and by the World Computer 
Graphics Association 
(WCGA). The conference 
features tutorials, technical 
paper sessions, and exhibits 
that reflect the state of the art 
of computers and computer- 
graphics technology in the 
building industry. Sessions 
on case studies, current 
achievements, and research 
and development of com- 



DECLSM1 

Components 



Dependable service 
at discount prices 

Domestic 
and Export 



+H1 i 
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Computer Suppliers, inc. 

25 Chatham Rd., Summit. N.J. 07901 
Since 1973 

(201) 277-6150 Telex 13-6476 

©Mini Computer Suppliers, Inc. 

1979 
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Back Issues For Sale 

The following issues are available: 



$2.00 ea. 


$2.75 ea. 


$2.75 ea. 


$3.25 ea 


July 76 


May 78 


Oct. 79 


Feb. 81 


Apr. 77 


June 78 


$3.25 ea. 


Mar. 81 


May 77 


July 78 


Nov. 79 


Apr. 81 


June 77 


Aug. 78 


Dec. 79 


May 81 
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Sept. 78 


Jan. 80 


July 81 
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Mar. 80 


Aug. 81 


$2.75 ea. 


Dec. 78 


Apr. 80 


Oct. 81 


Sept. 77 


Jan. 79 


May 80 


Nov. 81 


Nov. 77 


May 79 


June 80 


Dec. 81 


Dec. 77 


June 79 


July 80 




Feb. 78 


July 79 


Aug. 80 




Mar. 78 


Aug. 79 


Oct. 80 




Apr. 78 


Sept. 79 
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The above prices include postage in the US. Please add $.50 
per copy for Canada and Mexico; and $2.00 per copy to 
foreign countries (surface delivery). 

Send requests with payment to: 

BYTE Magazine 

70 Main St, Peterborough NH 03458 

Attn: Back Issues 

' Payments from foreign countries must be made in US funds payable at a US bank. 
* Please allow 4 weeks for domestic delivery and 8 weeks for foreign delivery. 
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A Message 
to our Subscribers 



From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 



information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 
70 Main St, Peterborough NH 
03458. Thank you. 



^ 



EfTE 

TOLL-FREE 
SUBSCRIPTION LINE 

1-800-258-5485 

New Hampshire Residents Dial 924-9281 

The Quickest Way To 

• Order a Subscription 

• Renew a Subscription 

• Change or Correct an Address 

• Give a Friend a Gift Subscription 

• Inquire about a Subscription 

We are waiting to help you. Call us between: 

8:30-4:00 Mon.-Thurs. 
8:30-1 2:30 Fridays 

(Eastern Time) 

iVIl 



the small systems j ournal 
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puter hardware, software, 
and database programs will 
be presented . Conference 
topics include computer aids 
to management, computer 
technology, and computer- 
aided synthesis in design 
development and construc- 
tion documents. For further 
details, contact the VVCGA, 
Suite 250, 2033 M St., NW, 
Washington, DC 20036, (202) 
775-9556. 

March 22-26 

Tutorial Week East '82, 

Orlando Marriott Inn, Orlan- 
do, FL. Tutorial Week East is 
sponsored by the Institute of 
Electrical and Electronics 
Engineers (IEEE) and will 
consist of 15 tutorials ar- 
ranged in 3 tracks: VLSI 
(very large-scale integration) 
microprocessor-interfacing 
techniques and graphics; 
aspects of software design, 
analysis, and techniques; and 
data communications, com- 
puter networking, and data- 
bases. Fees are $90 per 
tutorial, $400 all week, for 
IEEE members and $110 per 
tutorial, $500 all week, for 
nonmembers. For informa- 
tion, contact Tutorial Week 
East '82, POB 639, Silver 
Spring, MD 20901, (301) 
589-3386. 

March 23-25 

Southcon '82, Sheraton Twin 
Towers Hotel, Orlando 
Hyatt Hotel, and Holiday 
Inn, International Drive, 
Orlando, FL. Among the 
topics to be presented at 
Southcon '82 will be artificial 
intelligence and robotics, of- 
fice automation, computers 
and microprocessors, and 
software. For complete 
details, contact Robert 
Myers, Electronic Conven- 
tions Inc., Suite 410, 999 
North Sepulveda Blvd., El 
Segundo, CA 90245, (213) 
772-2965. 

March 29-30 

Information Utilities '82, Rye 

Town Hilton Hotel and Con- 



ference Center, Rye, NY. The 
Information Utilities con- 
ference will focus on video- 
tex, transactional services, 
electronic publishing, online 
database services, cable 
advertising, and regulations 
concerning copyright, cen- 
sorship, and communica- 
tions. More than 60 speakers 
are scheduled. For details, 
contact Online, Inc., 11 Tan- 
nery Ln., Weston, CT 06883, 
(203) 227-8466. 

March 29-April 1 

INFOCOM '82, Las Vegas, 
NV. INFOCOM '82 is spon- 
sored by the Institute of Elec- 
trical and Electronics 
Engineers (IEEE) Computer 
and Communications 
Societies. The conference 
theme is "Data Process- 
ing — Data Communications: 
The Illusory Boundary." 
Focusing on the convergence 
of computer and com- 
munication technology, this 
conference will explore the 
fine boundaries between the 
two disciplines. Discussions 
on programming-language 
and operating system design, 
performance evaluation and 
analysis of computer- 
communication networks 
and protocols, standards, 
and the design of distributed 
computing and database 
management systems will be 
held. Exhibits and tutorials 
are planned. Write to IN- 
FOCOM '82, POB 639, Silver 
Spring, MD 20901, (301) 
589-3386. 



March30-Aprit 2 

Digital-Image Processing and 
Analysis, Washington, D.C. 
For details, see March 9-12. 



April 1982 



April 1-2 

The Eleventh Annual Inter- 
national Computer Programs 
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Awards Ceremony and Ex- 
ecutive Conference, Marriott 
Mountain Shadows Resort, 
Scottsdale, AZ. The annual 
International Computer Pro- 
grams (ICP) awards 
ceremony honors super soft- 
ware salesman, advertising 
agencies, public relations 
firms, and microcomputer 
software achievements. The 
executive conference dis- 
cusses the main issues and 
concerns of the industry, 
such as productivity through 
proper use of people and 
machines, new software- 
piracy solutions, and how to 
get the most out of advertis- 
ing dollars. The fee for the ex- 
ecutive conference is $250. 
For detailed information, 
contact Carol Stumpf, 9000 
Keystone Crossing, POB 
40946, Indianapolis, IN 
46240, (800) 428-6179; in In- 
diana (317) 844-7461. 

April 2-3 

Educational Computing — 
The Future Is Now, An- 
chorage, AK. The Educa- 
tional Computing conference 
is sponsored by the Alaska 
Association for Computers in 
Education. Invited speakers, 
exhibits, and demonstrations 
of microcomputer products 



for educational purposes will 
be featured. Admission to the 
exhibition area is free of 
charge. For further details, 
contact Pat Stowers, '82 
Educational Computing, 
Drawer 129, Healy, AK 
99743, (907) 683-2278. 

April 2-4 

The Second Annual Eighty/ 

Apple Computer Show, New 

York Statler Hotel, New 
York, NY. The Eighty /Apple 
Computer Show features 
products and services for the 
TRS-80 and Apple computer 
systems. More than 100 ex- 
hibitors of hardware, soft- 
ware, books, magazines, sup- 
plies, services, and ac- 
cessories will attend. For 
more information, contact 
Ken Gordon, Kengore Corp., 
3001 Rte. 27, Franklin Park, 
NJ 08823, (201) 297-2526. 

April 13-16 

Digital-Image Processing and 
Analysis, Boston, MA. For 
details, see March 9-12. 

April 15-18 

The Second Southwest Com- 
puter Show and Office 
Equipment Exposition, Mar- 
ket Hall, Dallas Market 
Center, Dallas, TX. The 



Southwest Computer Show 
and Office Equipment Ex- 
position features mini- and 
microcomputers for business, 
education, government, in- 
dustry, home, and personal 
use. Data- and word-pro- 
cessing equipment, office 
machines, computer peri- 
pherals, and office supplies 
will be displayed. General ad- 
mission is $5. Contact Na- 
tional Computer Shows, 824 
Boylston St., Chestnut Hill, 
MA 02167, (617) 739-2000. 

April 20-22 

D-COM, Hynes Auditorium, 
Boston, MA. A trade show 
for products and services 
compatible with Digital 
Equipment Corporation's 
products, D-COM will in- 
volve vendors and users. For 
information, contact Ron 
Davies, D-COM Inc., 7312 
Burdette Court, Bethesda, 
MD 20817, (301) 469-7650. 



April 20-23 

VIO— Voice Input/Output 
for Computers, Boston, MA. 
For details, see March 9-12. 



April 21-28 

Hanover Fair '82, Hanover, 
West Germany. The annual 
Hanover Fair is one of the 
world's largest industrial and 
trade exhibitions. More than 
330 American firms are ex- 
pected to exhibit products, 
services, and technology at 
the Fair. Contact M.A. Delia, 
Hanover Fairs Information 
Center, POB 338, White- 
house, NJ 08888, (800) 
526-5978; in New Jersey, 
(201) 534-9044. 



April 22-25 

New York Computer Show 
and Office Equipment Expo- 
sition, Nassau Coliseum, 
Uniondale, NY. For details, 
see April 15-18. ■ 



In order to gain optimal coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 
to us far enough in advance. 



ACT-85 



THE CP/M* TERMINAL WITH 
BUILT IN LOCAL NETWORK 




*CPM is a registered trademark of Digital Research 

Circle 37 on Inquiry card. 



NETWORK 

access to all printers 

and disks from any 

terminal 

CP/M* runs in each 

terminal 

single twisted 

shielded pair up to 

1500 feet 

880,000 baud SDLC 

protocol 

32 terminals per line 



MONITOR 

12 "monitor 
24 lines of 
80 characters 
reverse video 
highlighting 
blinking 
underlining 
separate 
keyboard 
38,400 baud 
effective speed 



MASS STORAGE COMPUTER 

• to 8 drives • 8085 cpu 

in each • 10 mhz 
terminal: crystal 

floppies : ^ K R r s am 32 

SHUGART ts 

400, 410, 450 F 

460, 801, 851 
WINCHESTERS 

5V4 " - 5, 10 or 15 Megabyte 
8" - 10, 20, 30 or 40 Megabyte 



(autocontroll l\ 
INCORPORATE BHI ■ 
11744 Westline Ind. Dr. J 
St. Louis, MO 63141 / 
(314) 432-1313 S 
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Software Received 



Apple II 

Escape from Arcturus, a 

graphics arcade game for the 
Apple II. Floppy disk, $35. 
Synergistic Software, 5221 
120th Ave. SE, Bellevue, WA 
98006. 

Portware, a stock-port- 
folio-management system for 
the Apple II. Floppy disk, 
$195. Portware Inc., 5724 
Tucker Ln., Edina, MN 
55463. 

Whizkit, a program pack- 
age for converting units of 
measure for the Apple II Plus. 
Floppy disk, $39.95. P. V. 
Systems, POB 21577, San 
Jose, CA 95151. 

Heath 

Airport, a flight-controller 
simulation game for the 
Heath H-8/H-89. Floppy 
disk, $19.95. The Software 
Toolworks, 14478 Glorietta 
Dr., Sherman Oaks, CA 
91423. 

Ed-a-Sketch, a full-screen 
graphics editor for the Heath 
H-8/H-89 (will also run 
under CP/M). Floppy disk, 
$29.95. The Software Tool- 
works (see address above). 

Introduction to BASIC 
Programming, a course in 
BASIC programming for the 



Heath H-8/H-89. Floppy 
disk, $29.95. The Software 
Toolworks (see address 
above). 

Invaders, a graphics arcade 
game for the Heath H-8/H-89 
(will also run under CP/M). 
Floppy disk, $19.95. The 
Software Toolworks (see ad- 
dress above). 

Mychess, a computerized 
chess program for the Heath 
H-8/H-89 (will also run 
under CP/M). Floppy disk, 
$34.95. The Software Tool- 
works (see address above). 

PIE 1.5, a full-screen text 
editor for the Heath H-8/ 
H-89 (will also run under 
CP/M). Floppy disk, $29.95. 
The Software Toolworks (see 
address above). 

Reach, a telecommunica- 
tions terminal program for 
the Heath H-89 (will also run 
under CP/M). Floppy disk, 
$19.95. The Software Tool- 
works (see address above). 



TRS-80 

Color Maze, a graphics ar- 
cade game for the TRS-80 Ex- 
tended BASIC Color Com- 
puter. Cassette, $10. Baran- 
wear, POB 1448, Hayfork, 
CA 96041. 



Other Computers 

C/80, a compiler for the C 
programming language run- 
ning under CP/M. 8-inch 
floppy disk, $39.95. The 
Software Toolworks, 14478 
Glorietta Dr., Sherman Oaks, 
CA 91423. 

Edit-11 Ver. 2.02, a screen- 
oriented text editor running 
under CP/M version 1.4 and 
the Oasis disk operating 
system. 8-inch floppy disk, 
$50. C. C. Software, 2564 
Walnut Blvd., #106, Walnut 
Creek, C A 94598. ■ 



AC and DC Circuit Analy- 
sis Programs, analyzes AC 
and DC circuits for the 
TRS-80 Model I Level II. 
Cassette, $17.97. Computer 
Heroes, 1961 Dunn Rd., East 
Liverpool, OH 43920. 

Multidos, a versatile disk 
operating system for the 
TRS-80 Models I and III. 
Floppy disk, $79.95. Cosmo- 
politan Electronics Corp., 
POB 234, Plymouth, MI 
48170. 

Whizkit, a program pack- 
age for converting units of 
measure for the TRS-80 
Models I and III. Floppy disk, 
$39.95. P. V. Systems, POB 
21577, San Jose, CA 95151. 



This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate) the alternate forms in which they are available. 



TheA2-3D1 
Graphics Family. 

professional graphics 

for you 
and your Apple II. 

©QlMXXalC 

Communications Corp. 
71 3 Edgebrook Drive 
Champaign, I L 61820 
(217) 359-8482 

_ -.-.*.*.*— "Apple" is the registered trademark of Apple Computer lr 

Telex: 206995 




liversity of Illinois campus 
/ithA2-GE1 andA2-3D2. 
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Circle 336 on inquiry card. 



Books Received 



Advanced Programming 
and Problem Solving with 
Pascal, G.M. Schneider and 
S.C. Bruell. New York: John 
Wiley & Sons, 1981; 506 
pages, 23 by 16 cm, hard- 
cover, ISBN 0-471-07876-X, 
$23.95. 

The Coattails of God, The 
Ultimate Spaceflight—The 
Trip to the Stars, Robert M. 
Powers. New York: Warner 
Books, 1981; 288 pages, 23 
by 15.5 cm, hardcover, ISBN 
0-446-51231-1, $15.95. 

The Computer Establish- 
ment, Katherine Davis 
Fishman. New York: Harper 
& Row, 1981; 468 pages, 23.5 
by 15.5 cm, hardcover, ISBN 
0-06-011283-2, $20.95. 

The Computerization of 
Society, A Report to the 
President of France, Simon 
Nora and Alain Mine. Cam- 
bridge, MA: The MIT Press, 
1980; 186 pages, 19.5 by 13.5 
cm, softcover, ISBN 0-262- 
64020-1, $4.95. 

Developing a Data Dictio- 
nary System, J. Van Duyn. 
Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 204 
pages, 23 by 15 cm, hard- 
cover, ISBN 0-13-204289-4, 
$25. 

Digital Logic Design and 
Applications, An Experimen- 
tal Approach, Lyle B. 
McCurdy and Albert L. 
McHenry. Englewood Cliffs, 
NJ: Prentice-Hall, 1981; 122 
pages, 27.5 by 21.5 cm, soft- 
cover, ISBN 0-13-212381-9, 
$12.95. 

Electronics and Instrumen- 
tation for Scientists, Howard 
V. Malmstadt, Christie G. 
Enke, and Stanley R. 
Crouch. Reading, MA: The 
Benjamin /Cummings Pub- 
lishing Co., 1981; 543 pages, 
23.5 by 21.5 cm, hardcover, 
ISBN 0-8053-6917-1, $24.95. 

Elements of Structured 
COBOL Programming, 2nd 
edition, Jack L. Olson and 
Wilson T. Price. New York: 
Holt, Rinehart and Winston, 



1982; 380 pages, 27 by 21 cm, 
softcover, ISBN 0-03-058052-8, 
$16.95. 

50 More Programs in 
BASIC for the Home, School 
& Office, 2nd edition, Jim 
Cole. Woodsboro, MD: Arc- 
soft Publishers, 1981; 96 
pages, 21 by 13.5 cm, soft- 
cover, ISBN 0-86668-502-2, 
$9.95. 

Locate, Law Office Com- 
puter Applications, Tech- 
niques and Equipment, 1981 
edition, Bruce D. Heintz and 
Lavina S. Dill, eds. Chicago, 
IL: American Bar Associa- 
tion, 1981; 27 by 21 cm, 113 
pages, softcover, ISBN 0- 
89707-045-3, $28. 

The Logic Design of Com- 
puters, M, Paul Chinitz. In- 
dianapolis, IN: Howard W. 
Sams & Co., 1981; 413 pages, 
13 by 21 cm, softcover, ISBN 
0-672-21800-3, $15.95. 



Microprocessor Operating 
Systems, John Zarrella, ed. 
Suisun City, CA: Microcom- 
puter Applications, 1981; 166 
pages, 22.5 cm by 15 cm, 
softcover, ISBN 0-935230-03-3, 
$11.95. 

Natural Language Informa- 
tion Processing, A Computer 
Grammar of English and Its 
Applications, Naomi Sager. 
Reading, MA: Addison-Wes- 
ley Publishing, 1981; 399 
pages, 21.5 by 23.5 cm, hard- 
cover, ISBN 0-201-06769-2, 
$37.50. 

Office A u tornado n : The 
Productivity Challenge, 
Dimitris N. Chorafas. Engle- 



wood Cliffs, NJ: Prentice- 
Hall, 1982; 272 pages, 23.5 
by 13 cm, hardcover, ISBN 
0-13-631028-1, $24.95. 

101 Pocket Computer Pro- 
gramming Tips & Tricks, Jim 
Cole. Woodsboro, MD: Arc- 
soft Publishers, 1981; 128 
pages, 21 by 13.5 cm, soft- 
cover, ISBN 0-86668-004-7, 
$7.95. 

Understanding Your VIC 
Volume 1: BASIC Program- 
ming, David E. Schultz. Los 
Alamos, NM: Total Informa- 
tion Services (POB 921), 
1981; 140 pages, 27 by 21 cm, 
softcover, ISBN none, 
$11.95. ■ 



This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 



THE S-100 
CONNECTION 



w\J Just plug the new 

_« ^^ _ - Model 150 Into any S— 
1/ |KI 100 compatible com- 
IV^I^I puter system. . .Add 
13.4 formatted mega- 
bytes of storage per data cartridge. . . 
Provide file oriented back up for your 
Winchester disk via CP/M* and MP/M* 
operating systems. , . Call us today for 
full details! 




** 



Oantex 




Division of North Atlantic, 60 Plant Avenue, 
Hauppauge, NY 11788, (516) 582-6060 
Toll Free (800) 645-5292 
* Registered Trademark of Digital Research 
** Registered Trademark of North Atlantic 
Industries, Inc. 




Circle 295 on inquiry card. 
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Listing 8 continued from page 190: 

if ch in co'*'*'] then exikedidj 
writeln? 

EDIT.WHAT t= CH? 
END?-Cedit_wh3t> 

PROCEDURE ED-SEQUENT ( FIRST , L AST I TLINE.NUM ) ? 

■Cedit TLINESCf irstl to TLINESC 1 <rst3 unless the line is a calculated lir.e> 
VAR LN : TLINE-NUM? 

BEGIN 

FOR LN J^ FIRST TO LAST DO IF NOT <LN IN CALCSET) 
THEN BEGIN 

EDIT.-TLINE(LN)? 

G0T0XY(10r23) ? 

WRITELN CENTER <ESC> TO CONTINUE <Q> TO QUIT')? 

REPEAT 

READ(CH) 
UNTIL CH IN C'Q'» / o / »CHR<ESC)3J 
IF CH IN C'Q'r'a'D THEN EXIT ( ED-SEQUENT ) I 
END? 
ENDf-Ced-seQuerit> 

PROCEDURE ED- INDIVIDUAL I 

{select 3 single line to edit> 
UAR OK : boolean; 

BEGIN 
REPEAT 
CLEARS 

URITEC 'ENTER LINE NUMBER TO BE CHANGED 0) for- help Ml 
REPEAT 

OK != FALSE? 
INT t» READINT<2)? 

IF INT = <b request for- help> 
THEN BEGIN 

CLEAR? 

CASE EDIT-CHAR OF 

'A', '3' t FOR LN J= MINALINE TO MAXALINE DO 
IF NOT CLM IN CALCSET) 

THEN WRITE( < LN-MINALINE+ 1 ) I 8 1 T ITLESTLN] I 32 ) ? 
'B'*'b' i FOR LN J* MINBLINE TO MAXBLINE DO 
IF NOT (LN IN CALCSET) 

THEN WRITE((LN-MINBLINE+i):8fTITLESCLN3J32)? 
'Z'>'z' t FOR LN J= 8 TO MAXTLINE DO 
IF NOT (LN IN CALCSET) 

THEN WRITE(LN:8fTITLESCLN3:32)? 
END*<Cc3se> 
WRITELNJ 
END-Cif int=0>? 
CASE EDIT-CHAR OF {convert from form line number to &-rr.#u :ihdex> 
'A'*'3' t BEGIN 

IF (INT > 0) AND (INT <* 41) THEN OK !« TRUE? 
LN J* INT + MINALINE-lr 
ENDf 
'B'r'b' t BEGIN 

IF (INT > 0) AND (INT <« 8) THEN OK t* TRUE? 
LN J= INT + MINBLINE-1? 
END? 
'Z'>'z' I BEGIN 

IF (INT > 7) AND (INT <•- MAXTLINE) THEN BEGIN 

OK $« TRUE? 
LN := INT? 
END?<if> 
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Listing 8 continued: 

ENDr-Ccase of Z> 

ENDKcase) 
UNTIL OK? <3 valid line number has been recuested> 
IF (LN IN CALCSET) 
THEN BEGIN 
CLEAR? 

WRITELNCLINE ',IUT,' IS A CALCULATED VALUE AND MAY NOT BE EDITED ')? 
WAIT? 
END 
ELSE EDIT_TLINE<LN>? 
GOT0XY<Of0)?EEOL? 

WRITEC DO YOU WANT TO — > Oontinue G)uit'>? 
REPEAT 
READCCH) 

UNTIL <CH IN C'C't^e't 'C't # <*'3> 

UNTIL CH IN C'Q'r'a'II? 
END?<individual> 

BEGIN-Cedit> 
REPEAT 
CLEAR? 

EDIT-CHAR t* EDIT-WHAT? -Cwhet form should be edited?> 

IF EDIT-CHAR IN C'F' r 'f '3 
THEN EDIT-SPEC 
ELSE BEGIN 

CLEAR? 

WRITEC EDIT COMMAND — >' 1 1 

WRITE< / S)eGuentialltf Individual lines Q)uit ')? 

REPEAT 

READ(CH) 
UNTIL (CH IN E r «'»'«'*'I?»'i<t*0'»'*''3>l 
CASE CH OF 

'S'f's' ! BEGIN 

CASE EDIT-CHAR OF 

f A*f*k! t ED-SEQUENT < MI NALINEfMAXAL INF) J 

'B'f 'b' : ED-SEQUENT ( MI NBL Ii ME rMAXBLINE) ? 
'Z'f'z' t BEGIN 

ED-SEG»JENT(8fMAXTLINE> I 
END? 
END?-Cca-ie> 
END? 

'I'f'i' J ED-INDIVIDUAL? 

END?<c.3ne> 

ENDKelse> 
UNTIL CH IN C 'G'f ' g ' H 
ENDK*dit> 
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Listing 9: The FIT segment procedure CALCULATE. This procedure calculates Schedule B, then Schedule A, and finally form 1040. 
Procedure TAXCALC selects the tax table, and procedure GETTAX searches the table for the correct bracket and calculates the tax. 

SEGMENT PROCEDURE CALCULATE? 
VAR LN : TLINE-NUM? 



PROCEDURE ADCFIRST, SECOND* SUM J TLINE-NUM > ? 
■Cadd two lines> 

VAR LN J 

BEGIN 

TLINESCSUM3.HUS 
TLINESCSUMD.WIF 
TLINESCSUM3.TOT 
END? 



tline-Num? 

l«? tlinescfjrst3«hus + tlinescsecond3 ♦ hus i 

?■= tlinescfirstd.wif + tlinescsec0nd3 ♦ wif ? 

}« tlinescfirst3 ♦tot + tl i nesc second] ♦ tot i 



PROCEDURE ADD<START*FINISH>SUMITLINE_NUM) I 



■Cadd several 
VAR 
BEGIN 

FOR LN t* START 
BEGIN 
TLINESCSUM3,HUS 
TLINESCSUMD.WIF 
TLINESCSUM3.TOT 

end? 
end; 



seauen t ial 1 :Lnes> 
LN I TLINE-NUHf 



TO FINISH DO 



t* TLINESCSUM3, 
J« TLINESCSUM3 
:= TLINESCSUM3< 



HUS 


+ 


TLINESCLN3 .HUS J 


UIF 


+ 


TLINESCLN3*WIF? 


TOT 


+ 


TLINESCLNrKTOT? 



PROCEDURE SUB(FIRST, SECOND* DIF i TLINE-NUM ) ? 
{subtract two lines} 
WAR LN t 

BEGIN 

TLINESCDIFD.HUS t* 
TLINESCDIF3*WIF := 
TLINESCDIF3,TOT t= 
END? 



TLINE-NUM, 



TLINESCFTRST3.HUS 
TLINESCFIRSTJ.WIF 
TLINESTFIRSTD.TOT 



TLTNFSCSEC0ND3,HU8? 
TLINESCSECOND3.WIF? 
TLINE5CSECOND3.TOT? 



PROCEDURE TAXCALC* 

{the tax calculation 



VAR 



is done here} 



ch i char; 

HTAXABLE>WTAXABLE*TTAXABLE 
XFS t FILING. STATUS 5 

i : l , ♦ 1 6 ? 

WHICH J LONGINT? 



LONGINT? 



PROCEDURE GETTAX(TT I TAX...TABLE? 

TAX-ABLE : LONGINT ?YAR TAX J LONGINT?W I OWNER)? 

factors from the taxtable and do calculate the tax> 



{s*et the 
BEGIN 
FOR I 
IF(T 



♦ = 1 TO 16 DO {search the array for the correct tax bracket} 
AX-ABLE > TAXRAYCTTf I r LOWER]) AND (TAX-ABLE O TAXRAY C TT i I , UPPER3 ) 
THEN BEGIN {bracket found now calculate t&x> 

TAX !« TAXRAYCTTf IfBASE3 + < TAXRAYC TT , I , PERCENT] ) * 

( <TAX-ABLE-TAXRAYrTTrIrL0WER3) DIM 100)? 
MAX-TAXCW3 X^ TAXRAYC TT f I i PERCENT 3 ? 
EXIT(GETTAX) 
ENDv 
END?{*ettax> 



BEGIN 
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Listing 9 continued: 

FSTAT !» TLINESC73.FS? <g#i filing status} 
IF FSTAT IN C2f33 

THEN BEGIN {Set exempt i om> for ni3rried> 
HTAXABLE f* TL INESC343 ♦ HUS - 100000? 
WTAXABLE :- TLINESC34 3 ♦ UIF - 100000? 

TTAXABLE t* TLINESC34 3 . TOT - 100000 * ( TLINESC 73 . EXEM ) ? 
[calculate total as Joint return u % e t a h % ft b J e Y > 
GETTAX<YfTTAXABLEfTLINESC35 3*T0T7T_0WN> t 
REPEAT 
CLEAR* 

WRITELN< 'SHOULD THE INDIVIDUAL TAXES BE CALCULATED ')? 
WRITER AS M)MARRIED FILING SEPARATELY U)UNMARRIED ')! 

READ(CH) 
UNTIL CH IN E*!^***i'f # U*Vu'3i 
IF CH IN C'U','u':i 
THEN BEGIN 

{calculate taxes for husband and wife as :i f they 

could Pile as individuals} 
GETTAX<XfHTAXABLEfTLINESC35 3*HUSfH-QWN> f 
GETTAX(XfWTAXABLEf TLINESC 35 3 •UIFfU_QUN) 5 
END 
ELSE BEGIN 

£ c a 1 c u 3 c: i e t & x v s for t t u s b a n d and wife a s f" :i. I :i n ?I s prorate) 
GETTAX < YSf HTAXABLE f TLINESC 35 3 ♦ HUS f H-GW.N > I 
6ETT AX (YSf WTAXABLE. TLINESC 351 ♦UIF,W_0WN) ? 
END? 
END{if married} 
ELSE BEGIN -{set exempt i oris for unmarried} 

TTAXABLE J* TLINESC343 . TOT - 100000 * < TLINESC73 ♦ EXEM > ? 
CASE FSTAT OF 

1 : GETTAX(Xf TTAXABLEf TLINESC353*T0Tf T„0UN) ? 

4 t GETTAX(ZfTTAXABLEfTLINESC35 3.T0TfT_0WN> ? 

5 I GETTAX(YfTTAXABLEfTLINESC35J ♦TOTyT.OWN) ? 
END? {case} 

END? 
END?-Ccalctsx> 

PROCEDURE LINEA40? 
{compensate for zero base > 
BEGIN 

IF TLINESC73.FS IN C2f33 
THEN BEGIN 

TLINESC1063*HUS t* 170000? 
TLINESC1063,UIF *» 170000? 
TLINESC1063*T0T t= 340000? 
END 
ELSE CASE TLINESC73*FS OF 

1f4 : TLINESC1063.TOT : ; * 230000? 
5 : TLINESC1063*T0T S» 340000? 
END? {case} 
END?{linc?a40} 

PROCEDURE CALSCH_A? 

{do the calculations required by schedule A} 

BEGIN 

TLINESC693.HUS S» TLINESC31 3 ♦ HUS DIV 100? {line A 3} 

TLINESC493.WIF I ■= TLI NESC 3 1 3 ♦ W IF DIV 100? {line A 3} 

TLINESC693.TQT *■ TLINESC31 3 * TOT BIV 100? {line A 3} 

SUB(63f69f70) ? {line A 4} 

Listing 9 continued on page 392 
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Listing 9 continued: 

WITH TLINE3C703 DO 
BEGIN 

IF HUS < THEN HUS X=- Oi Clin* A 4> 

IF WIF < THEM WIF != 0? -Cline A 4> 

IF TOT < THEN TOT J = % -Cline A 4> 
END? 

ADD ( 70 f 72 f 73)5 -Cline A 7> 

TLINESE743*HUS t ■■= 3*TL I NESC693 • HUS t -Cline A 8} 

TLINESC743 .WIF t« 3*TL.INES[693 . WIF I -Cline A 8> 

TLINESC743*T0T :* 3*TLINESC6?3 . TOT ? -Cline A 8> 

SUB(73f74f75) > {line A 9> 
WITH TLINESC753 DO 
BEGIN 

IF HUS < THEN HUS t- 01 -Cline A 9> 

IF WIF < THEN WIF I* 0? -Cline A 9> 

IF TOT < THEN TOT t* Oi -Cline A 9> 
END? 

AD (67, 75,76) f -Cline A 10> 

TLINESC993 : = TLINESC763J -Cline A 33> 

ADD<77f81f82)» -Cline A 16> 

TLINESC1003 JM TLINESC823, -Cline A 34}- 

ADD<83>85>86) > -Cline A 20> 

TLINESC1013 I* TLINESC863, -Cline A 35)- 

ADD<87»89»90>» -Cline A 24> 

TLINESC1023 t = : TLINESC903* -Cline A 36} 

SUB<91f 92>93)> -Cline A 27> 

IF TLINESC933.HUS < 10000 THEN TLINESC943 ♦ HUS t± TLINESC933 . HUS 

ELSE. TLINEST943.HUS J« 10000* 

IF TLINESC933.WIF < 10000 THEN TL INESC 943 . WIF S« TL INESC933 • WIF 

ELSE TLINESC943.WIF l« 10000$ 

IF TLINESC933.T0T < 10000 THEN TLINESC 943 • TOT t* TLINESC933 . TOT 

ELSF '[LINESC94D.T0T I -■ 10000? 

SUB(93f94>95>? -Clinr? A 29> 

TLJNESM033 1= TLINESC953* -Cline A 37> 

ADD < 96 > 97 f 98) t -Cline A 32> 

TLINESC 104 3 I* TLINESE9S35 -Cline A 38> 

ADD (99* 104? 105) I -Cline A 39> 
LIHEA40? 

CUBdOEf 106* 107) ? -Cline A 41> 
TLINESC333 tk TLINESC 1073 ? 
END»-Cc3lsch_3> 

PROCEDURE CAL3CH-B? 
BE01W 

TLINESCMINBLINE + 13 I* TLINESCM INBLINE3 If -Cline B 1> 

TLI.MESC93 I * TLINESCMINBL INE + 13? 
TLINESCMIK'BLINE + 33 != TLINESCMINBLINE + 235 
ADD(MINBLINE+4rMINBLINE+5fMINBLINE+6)i 
SUBCMINBLINE+3fMINBLINE+6>MINBLINF+7) 5 
TLINESC103 {* TLINESCMINBLINE+73? 
END? 

BEGIN-Ccslculste* 

FOR IH »* 8 TO MAXLINE DO IF LN IN CALCSET THEN BEGIN 

TLINESCLN3*HUS f* 0? 
TLINESCLN3.WIF J:« 0? 
TLINESCLN3.T0T I* 0? 
END? 

CALSCH-Bf 

WITH TLINESC10D DO 

BEGIN {dividend exclusion} 

HUS := HUS - 10000? 
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-C 1 i n e 


B 


3> 


■Cline 


B 


6> 


■CI ine 


B 


7> 



Listing 9 continued: 






IF HUS < 


THEN HUS t* 


o; 


UIF I* WIF 


- 100005 




IF WIF < 


THEN UIF J= 


Oi 


TOT IM HUS 


* WIF 9 




END* 






ADD(8i21f22) > 






ADD(23>29*30) t 






SUBC22, 30*31) 1 






TLINESC32H : == 


fLINESC:313F 




CALSCH-A* 






SUB<32» 33f34) 1 






TAXCALC* 






ADD(35r36»37> 5 






ADD ( 38 » 45 r 46) ? 






SUBC37* 46*47) i 






ADD(47f53f54) f 






ADD ( 55 f 61 » 62) 5 







SUB(54r62>63) 5 



-Ctotsl :ineome> 
•C t o t a 1 adjustments}- 
{adjusted si r a $ % > 
{transfer 31 to 32> 

-{income for start of tax ealculatiort> 

{total taxes) 

{total credits) 

■Chalance> 

{balance} 

{total tax payments} 

{taxes- tax payments) 



IF TLINESC63U*HUS < 

THEN TLINESC63D.HUS J= 
ELSE BEGIN 

TLINESC66D .HUS 
TLINESC633.HUS 
END 5 
IF TLINESC63D.WIF < 

THEN TLINESC63U«WIF t- -3 * TLINESC633 • WIF 
ELSE BEGIN 

TLINESC66IUWIF 
TLINESCA33.UEF 
END? 
IF TLINESC63D.T0T < 

THEN TLINESC63D*T0T 2 = 
ELSE BEGIN 

TLINESC66D*T0T 
TLINESC63KT0T 
END? 



-1 * Tl.INESC633.HUS 
:= TLINESC63D.HUS* 



TLINESCA33.WIF* 

o; 



■1 * TLINESC633.T0T 

= TLINESC631.T0TJ 

« 5 



{ o v e v p a i* nri v n t > 
{balance due) 



FOR LN J= 8 TO MAXLINE DO IF LN IN CALCSET THEN TLINESCLN3 ♦ IPTR 
END*{c3lculate) 



NIL 



IBM PERSONAL COMPUTER 

SYSTEM W/64K TWO DISKS CALL 

MONOCHROME DISPLAY CALL 

COLOR TV/MONITOR ADAPTER . .CALL 

DOS & BASIC CALL 

VISICALC CALL 

EASY WRITER (WORD PROC.) .... CALL 

XEROX 820 "SAM" 

SYSTEM I (5V4 " DRIVES) 2500 

SYSTEM II (8" DRIVES) 3150 

XEROX 630 PRINTER 2400 

WORD PROCESSING (WORDSTAR) . 425 
CP/M OPERATING SYSTEM 175 

NEC PC-8000 

PC-800 1 A SYSTEM W/32K CALL 

PC-8012A I/O & EXPANSION 

SLOTS W/32K CALL 

PC-8031 A DUAL DRIVES CALL 

PC-8023A MATRIX PRINTER 

TRACTOR/FRICTION CALL 

JC-1202DH HI-RES. COLOR MON. .CALL 
THE WEDGE-DISK, RS232 & 

GAME I/O W/32K CALL 



APPLE li SOFTWARE 
& ACCESSORIES 

VISICALC 159 

VISITREND/VISIPLOT 215 

VISIFILE 210 

DESKTOP PLAN II 159 

D.B. MASTER 169 

PERSONAL FILING SYSTEM...... 85 

BPI BUSINESS SOFTWARE ....... 335 

CONTINENTAL BUS. SOFTWARE.. 215 

MAGICWINDOR 85 

SUPERSCRIBE II 110 

SUPERTEXTII 125 

EASYWRITER 219 

WORDSTAR (CP/M) 299 

REAL ESTATE ANALYZER 120 

TAX PREPARER 85 

CREATIVE FINANCING 120 

HAYES MICROMODEM II 299 

NOVATION APPLE CAT II 349 

MICROSOFT Z-80 SO FTCARD 299 

MICROSOFT 16K RAM CARD 169 

VIDEX 80 COLUMN CARD 269 

VOTRAXTYPE'NTALK 340 



ATARI 



A 

ATARI 1 



ATARI 800 & 400 

ATARI 800 (16K) 749 

ATARI 400 (16K) ....349 

410 PROGRAM RECORDER 69 

810 DISK DRIVE 439 

16K RAM MEMORY MODULE 89 

850 INTERFACE MODULE 159 

830 ACOUSTIC MODEM 159 

ATARI VISICALC 169 

ATARI WORD PROCESSOR 125 

BASIC LANGUAGE 45 

ASSEMBLER EDITOR 45 

MUSIC COMPOSER 45 

STAR RAIDER 35 

COMPUTER CHESS 35 

TELELINK 22 

MISSILE COMMAND 35 

ASTEROIDS 35 

DATA SOFT TEXT WIZARD 79 

TOUCH TYPING 22 



PRINTERS 



Epson 



EPSON MX-70 395 

EPSON MX-80 475 

EPSON MX-80FT 575 

EPSON MX-100 775 

EPSON INTERFACE & CABLE 100 

C. ITOH STARWR. 25 PARALLEL. . . 1440 

ANADEXDP9500 1350 

IDS-560G PAPER TIGER 1475 

QUME SPRINT 5/45 . 2499 

MONITORS 

AMDEX LOW-RES 13" COLOR I 385 

AMDEX HI-RES 13" COLOR II 850 

SANY0 9"B&W 185 

ZENITH 12" GREEN 119 

NEC 12" GREEN 169 

NEC 12" LOW-RES COLOR .365 

NEC 12" HI-RES RGB COLOR 950 

DISKETTES 

BASF 5V4 " DISKETTES (10) 25 

BASF 8" DISKETTES (10) 29 



(800) 854-1941 fYWlHI i^fff nflH (714) 565 ' 4062 

Outside Ca. Order Desk %J%#1 ■ I|^ %J W ^ m1 VI^J^m Technical & California 

4688 CONVOY STREET, SAN DIEGO, CA 92111 
CALL OR WRITE FOR COMPLETE PRICE LIST 



TO ORDER: Please send cashier's check, money order or personal check (allow 10 
business days to clear}. VISA and Master Card credit card service add 3%. American 
Express credit card service add 5%. Shipping, handling and insurance in U.S. add 
3% (minimum $4). California residents add 6% sales tax. Foreign orders add 10% 
for shipping. Equipment is subject to price change and availability. All equipment 
carries factory warranty. Store prices differ from mail order prices. 
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Text continued from page 162: 

four tax tables (X, Y, YS, and Z), I made the complete set 
of tables the array TAXRAY, which has four tables X the 
previously defined two-dimensional array FACTORAR- 
RAY. 

Program Structure 

I organized FIT in a main body, 11 support procedures 
and one support function, five segment procedures 
(defined later), and two separate programs. I'll begin by 
describing the general relationships among all these 
elements of FIT, then give more detail about each. Listing 
6 contains the main body and the support procedures. 
The main body, at the end of listing 6, calls the five seg- 
ment procedures START (listing 7), EDIT (listing 8), 
CALCULATE (listing 9), PRINTER (listing 10), and RW 
(listing 11). The segment procedures and the main pro- 
gram use the support procedures to perform basic tasks. 
To reduce FIT's memory requirements, I used the 
separate programs TAXNAMES (listing 12) and TAX- 
TABLE (listing 13) to create the arrays TITLES and TAX- 
RAY respectively, and to write these arrays to disk files 
(LINENAMS.FTAX for TITLES and FACTORS.FTAX 
for TAXRAY). 



• PROCEDURES CLEAR, ELINE, EEOL, and EEOS per- 
form screen manipulations. 

• PROCEDURE WAIT halts the program to allow in- 
spection of output. 

• PROCEDURE PDOL converts a long integer into a 
printable string with two decimal places. 

• PROCEDURE CENTER centers output on the screen. 

• PROCEDURE READDOL prompts for input of dollars 
and cents, checks for errors, and converts input to a long 
integer. 

• PROCEDURE NAMER prompts for entry of a string 
from the keyboard, reads the input, and checks the input 
for errors. 

• PROCEDURE LINE prints on the screen a line of one 
repeated character. 

• FUNCTION READINT prompts for entry of an in- 
teger, reads the input, and checks it for errors. 

When you execute FIT, the main program (found at the 
end of listing 6) calls the segment procedure START 
(listing 7), which sets up the program's variables, and 
reads LINENAMS.FTAX and FACTORS.FTAX. Then, 
the main program sets up FIT's now familiar main 
prompt line: 



The Main Body and the Support Procedures 

At the beginning of listing 6 are all the declarations, 
most of which have already been described. I declared all 
the support procedures with the FORWARD statement so 
that each support procedure can be called by other pro- 
cedures before it is formally defined. Otherwise, the com- 
piler would reject each such call as use of an undeclared 
identifier. The support procedures and one support func- 
tion and their tasks are as follows: 

• PROCEDURE MEM displays on the console the current 
amount of memory available. 



FIT COMMAND- > P)rint E)dit Qalculate R)ead 
W)rite Q)uit 

If you input P, the program goes to segment procedure 
PRINTER; E takes you to segment procedure EDIT; C, to 
segment procedure CALCULATE; R, to segment pro- 
cedure RW (to read in a data file); W, to segment pro- 
cedure RW (to write a file). 

The Segment Procedures 

A segment procedure is an overlay; that is, each seg- 
ment procedure occupies memory space previously used 






\ferbatim 

flexible disks 

Call Free (800) 235-4137 for 

prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 

VtSA- 




PACIFIC 
EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo, CA 
93401. InCal. call 
(800) 592-5935 or 
(805) 543-1037. 



YOU CAN SAVE $S$ 
ON RIBBONS FOR 

AnadexDP9500 $14.00 

Centronics 700 Series 

Zip Pack (Box of 3) $ 8.25 

Cartridge $ 8.50 

D.E.C. LA-34 S 6.90 

Diablo 630 S 6.00 

Epson MX 70-80 $12.95 

NEC Spinwriter (Box of 3) $14.25 

Okidata Microline80 (Box of 3) ...$ 8.90 

Radio Shack LP It - IV $ 8.50 

Teletype 33 (Box of 3) $ 6.00 

Teletype 43 $ 7.50 

Tl Silent 700 Thermal 

Paper (Case) $48.00 

Plus Many Others - Call for Information 
on Ribbons, Thermal Paper and Diskettes. 

Add $3.00 for Shipping & Handling 
Illinois Res. Add 6% Sales Tax 

ILLINOIS COMPUTER 
PRODUCTS CO. 

P.O. Box 112 

Mt. Prospect. IL 60056 (312) 228-5590 



KIT-80 INC. 




A* 

- 1 i' ¥ 

7,» --.BBS 

E-Z-80 ENTRY KIT 

A Z-80 Micro Computer with CPU: CTC: 
PIO: Prom Programmer; Read Outs: Key 
Pad: Onboard ROM & RAM: Wire Wrap: 
DC Regulator: Manual & Instructions. 

Kit Price *390SS 

18601 LBJ FwyMesquite, Texas 75150-800-527-1593 
WINNIPEG (204*32-1687) •VANCOUVER (604-22^6620) 
CALGARY (403-236-3040) •TORONTO (416-281-3454) 
MONTREAL (514-286-4034) 

A Subsidiary of Patrick Computer Systems, Inc., man- 
ufacturer of the ic436 integrated business computer. 
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by a different part of the program. As soon as the seg- 
ment procedure finishes running, the space it occupied is 
released; most of the time, the segment procedure resides 
on the disk. At any time during the execution of a pro- 
gram that uses segment procedures, the memory required 
is only enough space for the code of the main body, the 
global variables, and the segment (if any) currently in 
use. The time required to fetch a segment from disk into 
memory is insignificant; you only know it's happening 
because you hear the disk access. 

The structure of FIT lends itself to the use of segment 
procedures because there is little movement between 
segments. Segmenting saves about 10K bytes of RAM 
during execution. As a result of my efforts to conserve 
memory, FIT should work with a 48K-byte system. I 
have a 56K-byte system and have always had at least 
8.5K bytes free while running FIT. 

If you know chaining in BASIC, you will see that these 
segment procedures give a similar result. However, seg- 
ment procedures are much faster than chaining. 

I also took advantage of segmenting to make my 
editing of FIT easier by dividing its source code into 
several files. At the end of the declarations in listing 6, I 
set up a text file for the source code for each segmented 
procedure. At compile time, I used the include directive 
to the compiler; this directive caused the compiler to read 
all the indicated source files and produce a single file of 
compiled code, FIT. CODE. 

I have already described the segment procedure 
START. Now I'll give some details about the other seg- 
ment procedures. 



Segment Procedure EDIT 

The most complex segment procedure is EDIT (listing 
8). The main body of EDIT begins by calling EDIT- 



CHAR, which is a function that returns a character 
designating which tax form you want to edit. EDIT then 
asks you to choose either individual or sequential line 
editing. A CASE statement uses the selected character to 
call either ED-INDIVIDUAL or ED-SEQUENT. If ED- 
SEQUENT is called, the main body of EDIT passes the 
range of line numbers to be edited to the procedure ED- 
SEQUENT. Both of the ED- procedures call the pro- 
cedure EDIT-TLINE to do the real editing. ED-SEQUENT 
steps from the lowest line number to the highest, checks 
to see if the line number is in CALCSET (the set of 
calculated lines, which can't be edited), and, if not, calls 
EDIT-TLINE. 

ED-INDIVIDUAL gets the desired line number from 
operator input or, if you ask, provides help by displaying 
a list of line numbers and line names. ED-INDIVIDUAL 
converts the input line number to the correct array index, 
then calls EDIT-TLINE. 

EDIT-TLINE, the workhorse of the Edit function, 
operates on the tax line whose number is passed to it. 
EDIT-TLINE's first step is to see if the pointer in 
TLINES[LN], the record for the given line number, points 
to anything. If not, there are no previous entries for this 
line number. If the pointer does point to something, the 
function VIEWITEM displays the ITEM on the screen and 
allows editing or deletion of the ITEM. VIEWITEM also 
returns to EDIT-TLINE the pointer to the next ITEM. 

Providing the ability to delete an ITEM complicates the 
code. In order to delete a record from a linked list, you 
assign the pointer in the record to the pointer in the 
parent of the record. As a result, the deleted record is 
bypassed. Since, in this case, the first pointer is in a 
TLINES record and all other pointers are in ITEM 
records, we have to keep track of which record is the 
parent and which record type the parent belongs to. I 
used two variables for this purpose. The Boolean variable 
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CORVUS SYSTEMS 



HARD DISK SALE!! 



5 MEG ONLY $2595.00 



We are proud to announce great savings on the reliable Corvus Hard 
Disks for your computer. 



5 MEG 

$2595 (2 or More) 
$2625 (Quantity 1) 
$3750 List 



10 MEG 

$3695 (2 or More) 
$3745 (Quantity 1) 
$5350 List 



20 MEG 

$4395 (2 or More) 
$4515 (Quantity 1) 
$6450 List 



These prices include the complete system; hard disk, power supply, controller, interface 
card, 5' cable, software to attach the hard disk to your operating system, and manual. In 
most cases the only tool needed to get up and running is a screwdriver. 

Full Factory Warranty (includes shipping one way) 

Extended To One Year $350/5Meg $425/10Meg $550/20Meg 

Extended To Two Years $lG50/5Meg $1325/10Meg $171Q/20Meg 

Other Corvus Products: 50' CABLE = $100 • MIRROR BACKUP BOARD (records 
your data to or from a v.h.s. tape recorder) ■ $790 • MULTIPLEXER {allows up to 8 
computers to be attached to your corvus disk drive) = $900 • EXTRA INTERFACE 
CARDS = $220 • EPROM (lets a superbrain cold boot to the corvus) ■ $150 

Available For Most Computers Including; trs80 I&ll, apple II, superbrain, altos 1 , 2, 3, 4, 
alpha micro, north star, cromemco, vector graphics, zenith, and other SlOO's. 

Please specify your computer type when ordering. 




WHOLESALE DEPT. 

2831 N. Catherwood Street • Indianapolis, IN 462191096 

(317) 549-2916 

Ask about similar values on Superbrain and Superbrain /Corvus Systems. 

We are the largest stocking Corvus Dealer in the Midwest. 

cashier's check, bank transfer, or money order please. 

C.O.D.'s add 5%. Indiana residents add 4% 
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TL is true if the parent is a TLINES record; the pointer 
LASTPTR points to the parent if the parent is an ITEM 
record. The procedure VIEWITEM performs the deletion 
following an IF statement conditioned on the variable TL. 
When all the existing ITEMs have been presented to 
you, EDIT-TLINE offers the option to add new ITEMs. A 
Repeat loop provides for continuing entry of new ITEMs. 
When they all have been entered, EDIT-TLINE calls the 
procedure SUMS to add the amounts of all the ITEMs 
and put the sums in TLINE[LN]. Then EDIT-TLINE calls 
VIEW to display the data contained in TLINE[LN]. Final- 
ly, EDIT-TLINE exits to either ED-INDIVIDUAL or ED- 
SEQUENT. 

Segment Procedure CALCULATE 

This segment procedure, shown in listing 9, is 
straightforward. For any calculation for a given line, if 
the filing status is married, three calculations are 
needed — one each for HUS, WIF, and TOT. To simplify 
additions and subtractions, I wrote three procedures: 
AD, ADD, and SUM. These procedures are passed the 
line number to act upon and then do the three calcula- 
tions (on HUS, WIF, and TOT). 

The calculations are done in the following order. First, 
Schedule B is calculated and its results placed in lines 10 
and 11 of form 1040. The dividend exclusion is then ap- 
plied to line 10. Form 1040 is then calculated to line 32 
and CALSCH-A is called to calculate Schedule A and 
place the results in line 33 of form 1040. Line 34 is 
calculated and PROCEDURE TAXCALC is called. 

PROCEDURE TAXCALC adjusts the taxable income 
for the number of dependents, selects the correct tax table 
based on the filing status, and calls PROCEDURE GET- 
TAX. 

PROCEDURE GETTAX searches the tax table for the 
correct bracket, calculates the tax, and inserts it in line 
35. 



Lines 37-63 of form 1040 are next calculated. Based on 
the value of line 63, either an overpayment or an under- 
payment exists. The balance of the lines is adjusted ac- 
cordingly. 



Segment Procedure PRINTER 

The main body of PRINTER, shown in listing 10, 
begins by initializing three sets of TLINE-NUMs. These 
three sets contain the TLINE-NUMs that: 

• have a separator line printed after them (SLINESET) 

• have a summation line printed after them (DLINESET) 

• are the last line written to a screen (SPAGESET) 

The main body of PRINTER also contains the Boolean 
variable SCREEN, which determines whether the output 
goes to the screen or the printer. The Boolean variable 
DETAIL determines if all the ITEMs are to be printed for 
each line, or just the totals. 

Segment Procedure RW 

The segment procedure RW, shown in listing 11, con- 
tains the code that reads and writes disk files. The data 
are stored on disk in two files. One file contains the 
TLINE records; the other contains the ITEM records. The 
two files have the same file identified with ".LINE" or 
".ITEM" appended to the end of the name. 

The procedure to write the data to file is WRITER, 
which prompts for the name of the file name to be writ- 
ten, adds ".LINE", and calls WRITE-TLINES. WRITE- 
TLINES calls LOOKUP, which checks to see if a file with 
the same name is already on the disk. If the file name 
already exists, you are asked if the file should be rewrit- 
ten. 

After WRITE-TLINES returns control to WRITER, 

Text continued on page 400 





$218ff 

HP-83A $1395 

HP 5V4 DUAL MASTER 

DISC DRIVE 2025.00 

HP 574 SINGLE MASTER 

DISC DRIVE 1319.00 

HP 8 DUAL MASTER 

DISC DRIVE 5525.00 



That HEWLETT 
mL'/im PACKARD 

HP-125 $2589 

COMPUTER SYSTEM 

HP 125 DUAL MINI 

DISC DRIVE 2025.00 

HP 125 9895A DUAL 8 

DISC DRIVE 5525.00 



HP-41C 



HP-41CV 




HP 41C CALCULATOR 189.00 

HP 41 CV CALCULATOR 249.00 



HP 11C CALCULATOR 
NEW $106 95 

HP 12C CALCULATOR 
NEW $118 95 

Prices do not include shipping by UPS. 
All prices subject to change without notice. 
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Listing 10: The FIT segment procedure PRINTER. This procedure prints FIT's output. The procedure DETAIL PRINT prints all the 

entries for each line, as well as the totals. The procedure PRINT prints just the total for each line. 

SEGMENT PROCEDURE PRINTER? 
YAR 

DETAIL J BOOLEAN; 
LINES I INTEGER? 
PRINT.WHATfCHl X CHAR? 



PROCEDURE PRINT._DATEr 




UAR 




CMONTH 


: STRINBC33? 


BEGIN 








CASE 


MONT 






1: 


CMONTH %=. 


'Jar.' ? 




2t 


CMONTH t-M 


'Feb' $ 




3t 


CMONTH t* 


'Mar' ? 




4t 


CMONTH :* 


'Apr' ? 




5J 


CMONTH t= 


'May' ? 




6J 


CMONTH :- 


'June' ? 




7X 


CMONTH \n 


'July' ? 




8! 


CMONTH !* 


'Aug' ? 




9: 


CMONTH {* 


'Sepf ? 




10 


J CMONTH \n 


'Oct' ? 




11 


\ CMONTH S* 


'Nov' ? 




12 


: CMONTH 1* 


'Dec' 


END? 






URITELNCP* DAY: 2 


f. ' 'i CMONTH* 


END? 









19'f YEAR* 2)? 



PROCEDURE HEADING(TITLE J FILENAME)? 
■Cprints head in s> 
BEGIN 

LINE< '*' >79> ? {print a line of 79 '*:'<>> 

WRITELN<P>? Oioto next line> 

WRITE (PfTLINESC6 3* NAME)? 

WRITE<P>'TAX YEAR ' t < 44-LENGTH< TLINESC6] ♦ NAME ) ) ) I 

URITELN(P»TLINESC73*TAXYEAR:4fTITI. E :29) ? 

WRITE(Pf 'FILING STATUS ')? 

CASE TLINESC73*FS OF 

1 t WRITE(Pf'l') 

2 t WRITE<P»'2'> 

3 : WRITE(Pr'3') 

4 t WRITE<Pi'4') 

5 t WRITE (Pf '5') 
END? 

WRITE(Pf' EXEMPTIONS ')? 

WRITE(Pr TLINESC73»EXEMr ' ' :27> ? 

PRINT-DATE? 

LINE( '*' ,79) ?WRITELN(P) ? 

IF FSTAT IN C2f3II 

THEN WRITELNCP*' 'MOf' HUSBAND ' : 1 2 , ' WIFE '!12f' TOTAL ' it 2 ) 
ELSE WRITELN(P) I 
LINES := 4? 
END?-Cheadin<Ei> 

PROCEDURE DETAIL»PRINT(FIRSTfLAST J TLINE...NUM? TITLE t FILENAME)? 
■Cprints items by tax line> 
VAR 

LN : TLINE-NUM? 
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Listing 10 continued: 

OBJ ? HDOL t WOOL 9 TDOL : STRI NGC 1 01 9 
NEXTPTR 5 POINTER? 
BEGIN 

IF SCREEN THEN CLEAR* 

HEADING(TITLE) I 

FOR LN t'm FIRST TO LAST DO 

IF TLINESCLN3.IPTR <> NIL {do not bother unless, .line h<*s tin ITEM) 
THEN BEGIN 

CASE PRINT. WHAT OF {print form line number) 

'A'f'a' J WRITE(P>(LN-MINALINE+1):2) I 
'B'f'h' t WRITECPf (LN-MINBLINF+1 ) J2) ? 
'Z'f'z' : WRITE (Pf (LN) S2> ? 
ENDKcsse) 

WRITELNCPp' ' pTJTLESCLN3> J {print name of line) 
LINES J- LINES + II {increment the line counter) 

NEXTPTR !« Tl, INESCLNIMPTRf' {first pointer) 
WHILE NEXTPTR <> NIL DO {until the la*t ITEM) 

BEGIN 

WITH NEXTPTR" DO 
BEGIN 

WRITE <Pf NAME) I 

PDOLCAMTf OBJ) * {convert lonsJint to string) 

CASE WHOSE OF 
H-OWN t BEGIN 

UftXTEfPf 'HUS' : (25~LENGTH(NAME) ) ) i 
WRITELN<PrOBJ!25) 
END I 
W.OWN : BEGIN 

URITF.<F» 'WJF' : (25~LENGTH(NAME) ) ) t 
WRITELN(PfOBJ*38) 
END* 

t_own j begin 

write<p» 'tot' j (25-length(name) ) ) * 
writeln(PpOBj:i51) 

END* 
ENDJ{cese> 
LINES != LINES + If 
NEXTPTR t'n NPTRJ 
END* {with) 
ENDHiwhile) 
WITH TLINESCLN] DO {now summarize- th* line) 

BEGIN 

PDOL(HUSf HDOL) r {convert 1 anoint to string) 

PDOL<WIFf WDQL) ? {convert lonsint to string) 

PDOL(TOTf TDOL) * {convert Ions-tint to strxns-E) 

IF FSTAT IN C2f33 

THEN URITELNCPf 'TOTAL' f HDOL t 45 > WDOL t 13 f TDOL : 13 ) 
ELSE WRITELNCPf 'TOTAL' f ' ' J 58 » TDOL J 13 ) * 
WRITELN(P); 

LINES ♦ =■ LINES + If {increment the ] i ne counter) 

ENDKwith tlines> 
IF SCREEN 

THEN IF (16 - LINES) < {test line counter) 

THEN BEGIN 

WAIT? 
CLEAR* 
LINES != 0; 
END 
ELSE IF (54 - LINES) < {test line counter) 

THEN BEGIN 

WRITE(PfCHR(12) ) I 
HEADING(TITLE) 
END* 
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Listing 10 continued: 



END?{for> 
IF SCREEN THEN WAIT* 
URITE(PfCHR( 12) ) 5 
END?{detail_print> 

PROCEDURE PRINT(FIRSTfLAST X TLINE_NUM? TITLE X FILENAME); 

CONST 

S1 „/ /j 



VAR 



ln : tline-num; 

HDOLfWDOLf TOOL! STRING CI 3? 



BEGIN 

IF SCREEN THEN CLEAR; 
HEADING(TITLE) ? 
FOR LN i = FIRST TO LAST DO 
WITH TLINESCLN1 DO 
BEGIN 

PDOL(HUSfHDOL) ! 
PDOL(WIFfU)DOL) ? 
PDOL(TOTfTDOL) ? 
CASE PRINT„WHAT OF 

'A'*'*' X WRITE(Pr ( L.N-MINALINE + 1 ) X2) ? 
'B'f'd' X WRITE<Pf (LN-MINBLINE+1) :2) I 
'Z'f'z' X WRITECPf (LN) t2) I 
END? 
WRITELNCPf ' ' f TITLES CLNDf ' ' X 5 f HDOL J 1 2 i WDOL I 1 2 f TOOL J 1 2 ) I 
IF (LN IN DLINESET) THEN WR ITELN ( P ? SI % 79 ) ? {print dashed lir.e> 
IF (LN IN SLINESET) {print fteparfttol** 

THEN BEGIN 

LINE( '=='f79) ? 
URITELN(P) ? 
END? 
IF ((SCREEN) AND (LN IN SPAGESET)) {do not overfill the scret>n> 
THEN BEGIN 

WAIT? 
CLEAR? 
END? 
IF (NOT SCREEN) AND <LN«37> {do not overfill the r^e> 

THEN BEGIN 

URITE(PfCHRCI2) ) ? 
HEADING(TITLE) ? 
END? 
END?{with> 
IF PRINT.WHAT IN C'Z'f'z'II 
THEN BEGIN 

WRITF(Pf' MAXIMUM TAX BRACKET'?' 'T20)? 

WRITELN(PfMAX-TAXCH._OWN3:i2FMAX._TAXCW_OWN3:i2fMAX_TAXCT_OWN3:i2) 
END? 
IF SCREEN THEN WAIT? 
WRITE(PfCHR(12)) 
END? {print} 

BEGIN{printer> 

{a separator line is printed after a line in SLINESET> 

SLINESET *« t 22 f 30 f 37 f 47 f 54 f 62 f 66 f 76 f 82 f 86 f 90 f 95 f 98 f1 07 f 109*1113; 

{a dashed line is printed after a line in SI.INESET> 

DLINESET : - C2lF29F33F36F45F46F53f6lF69F72F75F8lF85FB9F92F94F97Fl06Fll31? 

{last lines on a SCREEN paste are in SPAGESET> 

Listing 10 continued on page 400 
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Listing 10 continued: 



{control to print tiet&il> 



SPAGESFT tw C22f37f54f76f90f98Df 
CLEAR? 
mem? 
REPEAT 
DETAIL := false; 

CLEAR; 

WRITE ('PRINTER COMMAND --> A)sched A B)sched B 7>form 1040 n't 

WRITEC #)for detail G)uit')J 

REPEAT 

REAIKPRINT.WHAT); 

IF PRINT-.WHAT * '♦* THEN DETAIL t* TRUE 
UNTIL < PRINT.WHAT IN C ' A ' t ' a ' p ' B ' f ' b ' t ' 1 ' t ' z ' f ' Q ' t ' Q ' 3 ) * 
IF NOT ( PRINT-WHAT IN E ' G ' , ' g ' D ) 
THEN BEGIN 
URITELNJ 

WRITE ('DO YOU WANT TO OUTPUT TO — > P)rinter S)creer. Of 
REPEAT 

READ(CHl) 
UNTIL CHI IN C'P'f <*>** 'S'p '*'3f 

if chi in c's' »'<>': 
then begin 

screen %• true? 
rewrite(Pf'console:m 

END 
ELSE BEGIN 

SCREEN J* false; 
rewrite(Pt 'printer:') 
end; 
if detail 
then case print-what of 

'A'f's' : DETAIL_PRINT(67*107f 'SCHEDULE A') ; 

'B'r'b' t DETAIL.PRINT(108f 115f 'SCHEDULE B' >> 

'2'f'2' t DETAIL_PRINT<8>66t 'FORM 1040'); 
END 






ELSE CASE PRINT-WHAT OF 

'A't'a' : PRINT(67rl07f 'SCHEDULE A'); 
'B'f'b' : PRINT(108fU5f 'SCHEDULE B'>; 
'Z'>'z' t PRINT(8>66> 'FORM 1040MS 

end; 

END-Cif>; 
CLOSE(P) ; 

UNTIL PRINT-WHAT IN C ' Q ' > ' G ' D * 
END;Orinter> 



Text continued from page 396; 

WRITE-ITEMS is called. This procedure scans the 
TLINEs for the existence of ITEMs and writes them to 
"FILENAME.ITEM" when found. 

READER reads the ".LINE" and ".ITEM" files into the 
array and linked lists, respectively. The array read is 
straightforward. When the ITEMs are read in, they must 
be linked to the proper list, which begins with the 
TLINE[LN]. Since each ITEM contains the number of the 
TLINE[LN] to which it belongs, the correct starting point 
can be found. The list is then traversed to the end and 
the ITEM inserted. Since these lists are short, the whole 
operation goes quickly. If a long list were involved, an 
array could be created to hold the pointer to the last 
ITEM in each list; that would allow direct insertion 
without traversing the list. 
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Closing Comments 

I think you will find FIT a useful program and the basis 
for other useful programs. Its framework will permit you 
to add other tax forms with relative ease. If another 
federal form interests you, try adding it to FIT. It won't 
take long. 

You may also be able to adapt FIT to do your state 
taxes. I live in Delaware, which has a tax form similar to 
the federal form. I had no difficulty using FIT as the basis 
for developing a similar program for the state form. 

Without modification, FIT should help you adjust your 
federal withholding tax, compile thorough and conve- 
nient tax records, and examine the tax consequences of 
different investment strategies. I hope you find FIT 
helpful in all these ways.H 

Listings 11, 12, and 13 follow on 
pages 401-412 



Listing 11: The FIT segment procedure RW. This procedure reads and writes disk files of tax data. 

SEGMENT PROCEDURE RU<CH J CHAR >f < read-, or writes, Files of Tl INES »r*d TTFM5 > 
VAR 

FL j FILE OF TLS? 

FI t FILE OF ITEM? 

FUNCTION LOOKUP(FNtSTRINO) BOOLEAN? 
{checks to see if file i* on disk> 
VAR 

IORJO. »1S1 

BEGIN 
■C$1- > 
RESETCPtFN) ? 

IOR:=IORESULT? 
CLOSE(P) ? 
{*! + > 
IF (IOR«0> 
THEN LOOKUP! -TRUE 
ELSE BEGIN 

LOOKUP t*FALSEf 

IF (I0RO10) THEN WRITELN < ' IORESULT FOR FILE ' *F«f ' IS 'fJOR)i 
END? -Celse> 
ENDKlooku?> 

PROCEDURE READER? -Cresds files of Tl INES fcftd ITFM<>> 

CONST FM1*' ♦LINE' f FN2=' .ITEM' 5 

MAR ST t STRING? 

FN : FILENAME? 

PROCEDURE READ.TLINESCFN t FILENAME)*? 
VAR 

I t TLINE-NUM? 
BEGIN 

IF NOT LOOKUP (FN) 
THEN BEGIN 

CLEAR? 

G0T0XY<12,20> ? 

WRITELNC 'FILE '>FN,' NOT FOUND')? 
WAIT? 

EXITCREAD...TLINES) 
END? 
RESET(FL>FN>? 
TLINES := FL"? 
CLOSE(FL) ? 

FOR I *.= 8 TO MAXLINE HO TLI NESC I 1 ♦ IP TR !» NIL? 
WRITELNCFILE SFNf' READ ')? 
END? 

PROCEDURE READ_ITEMS(FN J FILENAME)? 
VAR 

CH I CHAR? 

PTfNEWPT : POINTER? 



Listing 11 continued on page 402 
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Listing 11 continued: 

BEGIN 

IF NOT LOOKUP(FN) 
THEN BEGIN 

CLEAR;GOTOXY( l'Ot 10) f 

WRITE('FILh '>FN>' NOT FOUND r )l 

wait; 
exit(read^items) 

END? 
RESET (Fit FN) » 

WRITEC 'READING FILE '»FN>? 
WHILE NOT EOF(FI ) DC) 
BEGIN 

NEW(NEWPT) t 

NEWPT~ I* FI"* 

NEWPT~.NPTR l« NIL; 

IF <TLINESCNEUPT"\TLNUM:].IPTR ■ NIL) 

THEN TLINESrNEWPT"M! NUMD.IPTR J* NEWPT 
ELSE BEGIN 

PT :- TLINESCNEUPT~*TLNUK]U IPTRS 

WHILE <PT"\NPTR O- NIL) DO PT {■ PT~,NPTR? 

pt~*nptr ?« newpt 5 
end; 

GET(FI ) ; 
WRITE( '*.*)! 

end;*while> 
close(fi) i 

END; -Cread-i tems> 
BEGIN<re3der> 

NAMERCFILE TO BE READ '»ST»8>; 

FN \m CONCAT(STrFNl) ; 

REAIL.TLINE(FN) f 

FN I* C0NCAT(ST-FN2) I 

READ-ITEMS(FN) 5 

WAIT? 
ENDf<re3der> 

urtd TTEMs> 



PROCEDURE 
CONST 
UAR 


writer; 

FNl-= 
ST : 
fn : 


•C w r i t & i : , 
' ♦LINE' f 

string; 
filename 


file of 
FN2--' 

P 


TLINES 
♦ ITEM' ; 


PROCEDURE 
MAR 


write„tlines(fn : 
ch :i;har; 


FILENAME) 1 



ln t tlinf.num; 
begin 
if lookup (fn) 
then begin 

clear; 
gotoxy<Of20> ; 

WRITFLNC 'FILE ' tFNt ' ALREADY EXISTS >)i 
WRITEC'DO YOU WANT TO REMOVE THE OLD FILE Y/N')? 
REPEAT 

READ(CH) 
UNTIL (CH IN C 'Y' t '*'i *H* f ' r. ' 3) * 

if ( ch in c'n' > 'ri'ii) then exit < writer ) 5 
end; 

REWRITE(FLfFN) ; 
FL" I* TLINES; 
PUT(FL) ; 
CLOSE(FLrLOCK) 

END;<write»tlinfes> 
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Listing 11 continued: 



FILENAME) I 



PROCEDURE WRITE. ITEMS (FN 
VAR CH i CHARS 

PT : POINTER? 



LN : TLINE-NUM* 
BEGIN 

REWRITE(FIfFN) * 
FOR LN != 8 TO MAXLINE DO 
IF NOT (LN IN CALCBET) 
THEN BEGIN 

IF 1LINESCLN3.IPTR <> NIL 
THEN BEGIN 

PT :- TLtNERCLMl* IP-Ttt f 
WHILE (PT <> NIL) DC) 
BEGXN 

¥i m := PT^i 

PUT(FI) f 
PT t« PT~.NPTR 
END? Cwllil«> 
ENDKif> 
END?-Ci.f> 
CLOSE C Fit LOCK H 
END?-Cwrite-items> 



BEGIN-Cwri t*r> 

NAMERCFILE TO BE WRITTEN 

FN tw CONCAT(STfFNl) I 

yRITE-TLINE(FN)l 

FN J= C0NCAT(ST>FN2> I 



fST»8> I 
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GARBAGE PROBLEM? 

Memory Loss • Errors • Crashes • Reboots 




Take out the garbage 

with |^®yO@Tr LONE© i 



SPIKE, SURGE AND 

NOISE SUPPRESSOR 



• Six protected receptacles 

• Load rating of 15 amps 

• Broad band RFI suppression 

• Maximum transient current 

of 6000 amps (8X20us) 

$^Q95 plus $1.75 
only %7^r for shipping 

PROTECTS COMPUTERS,TELEVISION, 
PERIPHERALS, VIDEO GAMES, VCR'S 
AND OTHER ELECTRONIC DEVICES. 
SUPPRESSES DAMAGING POWERLINE 
TRANSIENTS AND RF INTERFERENCE. 



BWJ TECHNOLOGY, INC. BOX DE 6 P 2 ; 4 B ARLIN ( G 8 l 7 ° ) N 277 T y 26 6011 



_ CHECK, MONEY ORDER, VISA, MASTER CHARGE • TEXA S RESIDENTS ADD 5% „ 

>HMWHiiiH^HHIHIIiMMillHHHHH^ 




HELP IS COMING 
FOR ALL PERSONAL 
COMPUTER OWNERS: 

Stop going broke buying software 
and hardware to find out it's not 
what you want! 

Enter your name and vital 
information into the: PERSONAL 
COMPUTER OWNERS 
DIRECTORY. Be aware of others in 
your area and nationally who have 
the same interest as you — AND — 
let them know who you are, so you 
can trade information. Find out 
what is worth buying before 
spending your $$$$. 

The directory wil! be listed by 
interest and cities. 

To have your information listed and 
place your order for the Directory. 
SEND $19.95 ppd (check or money 
order) plus the following 
information: 

Name, Address, Zip Code, 

Computer Type, Interests, will you 
help others, are you willing to trade 
information? Plus any other vital 
information. 

If you want your name entered, but 
do not wish to receive a directory, 
send only $1.00 and the above 
info. 

Consultants may obtain extra 
space Send for information. 

MASS. residents add 5% sales tax. 

PERSONAL 
COMPUTER OWNERS, 
INC. 

P.O. BOX 426 

FEEDING HILLS, MASS. 01030 

(413) 789-1555 
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WRITE_ITEMS<FN> ? 
ENDKwritwr) 

BEGIN 

CASE CH OF 

'R' J READER? 
'W J WRITER? 
END? 
ENDKrw> 



Listing 12: The program TAXNAMES. Separate from FIT, this program creates the one-dimensional array TITLES and writes the ar- 
ray to the disk file LIN EN AMS. FT AX. FIT uses the array TITLES to store the names of the lines on form 1040, Schedule A, and 
Schedule B. 

■C*L TNAME*PRN*TEXT> 



{prodrsm to create file of names of ti>->i 3 int»s> 



PROGRAM TAXNAMES? 
CONST 

MAXTLINE * 115? 
TYPE 

T=ARRAY n ♦ ♦MAXTLINEU OF STRINGT301? 
VAR 

TITLES t T? 

TFILE : FILE OF T? 



PROCEDURE WAIT? 
VAR 

CH : CHAR? 
BEGIN 

GOTOXYUOf 23) ? 

WRITE( 'ENTER <ESC> TO CONTINUE 7 )? 

REPEAT 

READ(CH) 
UNTIL CH=CHR<27>? 
END? 

PROCEDURE WRITEFILE? 
BEGIN 

REWRITECTFILE* ' LINEN AMS ♦ FT AX ' ) ? 

TFILE~ I* TITLES? 

PUT(TFILE) ? 

CLOSE(TFILErLOCK) ? 
END? 



PROCEDURE READFILE? 
VAR 

I? 1 , .MAXTLINE? 
BEGIN 

RESETCTFILE, ' L INENAMS • FTAX ' ) ? 
TITLES fa TFILE~? 
FOR I J= 1 TO MAXTLINE DO 
BEGIN 

WRITLI N(TITLESCID) ? 
IF <I MOD 16) = 
THEN BEGIN 

WAIT? 

WRITECCHRC 1?) ) ? 
END? 
END? 
END? 
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Circle 4 on inquiry card. 



Listing 12 continued: 

PROCEDURE INIT1J 
BEGIN 

TITLESC1] J= 

TITLESC2D ! = 

TITLESC3D t* 

TITLESC4T ? = 

TITLESC53 t* 

TITLESC63 ! = 

TITLESC73 f# 

TITLESC83 * = 

TITLESC9D := 



TITLESC103 
TITLESCin 
TITLESC123 
TITLESC13] 
TITLESC14] 
TITLESCIS: 
TITLESC1AD 
TITLESC171 
TITLESCIBH 
TITLESE19] 
TITLESC203 
TITLESC21D 
TITLESC223 
TITLESC233 
TITLESC243 
TITLESC25D 
TITLESC263 
END;-Cir.itl> 



PROCEDURE 
BEGIN 

TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 

END?<init2 



INIT2* 

C273 
C28D 
[293 
C303 
C313 
C323 
C33 3 
C343 
[353 
1361 
C37 3 
£383 
C393 
C403 
C413 
C423 
C433 
C443 
C453 
1461 
C47 3 
C483 
C493 
> 



PROCEDURE INIT3J 

BEGIN 

TITLESC503 
TITLESC513 
TITLESC523 



'FILING STATUS 
'FILING STATUS 
'FILING STATUS 
'FILING STATUS 
'FILING STATUS 
'EXEMPTIONS 
'EXEMPTIONS 
'WAGES, SALARIES*ETC 
'INTEREST INCOME 

'DIVIDENDS 

'INCOME TAX REFUNDS 

'ALIMONY RECEIVED 

'BUSINESS INCOME 

'CAPITAL GAIN 

'CAPITAL GAIN DIST 

'SUPPLEMENTAL GAINS 

'TAXABLE PENSIONS I ANNUITIES 

'PENSIONS f RENTS f ROYS t PARTNER 

'FARM INCOME 

'UNEMPLOYMENT 

'OTHER INCOME 

'TOTAL INCOME 

'MOVING EXPENSE 

'EMP BUSINESS EXPENSE 

'PAYMENTS TO IRA 

'PAYMENTS TO KEOGH 



INTEREST PENALTY 
'ALIMONY PAID 

DISABILITY INCOME 
'TOTAL ADJUSTMENTS 

ADJUSTED GROSS INCOME 
'ADJUSTED GROSS INCOME 

DEDUCTIONS 
'32-33 

TAX 

'ADDITIONAL TAXES 

'TOTAL TAXES * 

'POLITICAL CONTRIBUTIONS 

CREDIT FOR ELDERLY 
'CHILD AND DEPENDENT 

INVESTMENT CREDIT 
'FOREIGN TAX CREDIT 

WORK INCENTIVE 
'JOBS CREDIT 

ENERGY CREDITS 
'TOTAL CREDITS (lines 38 to 4l>>' 

BALANCE (line 37 - line A6) 
'SELF EMPLOYMENT TAX 

MINIMUM TAX 



'TAX FROM PRIOR YEAR I NV-CREM T 'f 
'FICA AND RRTA TAXES ' ? 

'TAX ON IRA f I 
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more . . . 

SPECTACULAR 
OFFERS 



BASF 



MAXELL 



I WABASH 



OPUS 



We stock the complete line of BASF diskettes, 
reel-to-reel tapes, mag cards, disk packs and 
cartridges. We also carry MAXELL, OPUS and 
WABASH products. All are 100% certified and 
fully guaranteed. 

Box of 10 diskettes: 5% " 8" 



OPUS ss/sd $20 $21 

BASF ss/sd 23 24 

WABASH ss/sd 23 24 

MAXELL . TOO LOW TO QUOTE. CALL 
5V4"-10 sector-now available 
Sectoring must be specified, 



5V4 " or 8" Vinyl Storage Pages 10/$5 



LIBRARY CASES 

8" Kas-sette/10 $2.99 

5V4 " Mini Kas-sette/10 . . $2.49 



* 



Applicators 

Hardhole Rings (50) 



HARDHOLE DISK PROTECTORS 
Reinforcing rings of tough mylar 
protect disk hole edge from 
damage. 

5% " 8" 
$3 $4 
$6 $8 



DISK DRIVE HEAD 
CLEANING KITS 

Prevent head crashes and 
ensure error-free operation. 

5V4"or8" $19.50 



M 




SFDC-10 CASSETTES 10/$7 

(All cassettes include box ana labels.) 

Get 8 cassettes, C-10 
Sonic, and Cassette/8 
Library-Album, as illustrated, 
for only $8 




SNAP-IT POWER CENTER 

Turns 1 outlet into 6. Wall 
mount or portable. Circuit 
breaker, lighted switch and 
UL approved. 

4"x3"x2" 7"T$19.95 



Jfc 



We also offer printer ribbons, printwheeis, 
type elements, equipment covers, power con- 
soles, paper supplies, storage and filing equip- 
ment, furniture and many other accessories 
for word and data processing systems. Write 
for our free catalog. 



VISA • MASTERCHARGE • MONEY 

ORDERS • CERTIFIED CHECK • FOR 

PERSONAL CHECKS ALLOW TWO WEEKS 

• C.O.D. REQUIRES A 10% DEPOSIT • CAL 

RES. ADD 6% SALES TAX • MIN $2 

SHIPPING & HANDLING • MINIMUM 

ORDER $10 • SATISFACTION GUARANTEED 

OR FULL REFUND 



ABM 

PRODUCTS 



8868 CLAIREMONT MESA BLV 
SAN DIEGO. CALIFORNIA 921 



Toll Free 800-854-15 
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Circle 76 on inquiry card. 




Make Your Dreams 
Come True With 
Computer Shopper 

Now you can expand your system or 
get a new one at prices you had never 
dreamed possible by taking advantage 
of the thousands of bargains each 
month in COMPUTER SHOPPER. 

COMPUTER SHOPPER is THE 
publication for buying, selling and 
trading new and used micro and mini- 
computer equipment, accessories and 
software. 

• Buy, Sell or Trade 

• Over 60 Big <11" x 14") pages 

• Over 20,000 readers nationwide 

• Classified ad only 12$ a word 

• Hundreds of ads from individuals 

• Money back guarantee 

New subscribers are entitled to a FREE 
50 word classified ad to use for soft- 
ware or used equipment plus a FREE 
ISSUE all for the low subscription price 
of ONLY $10.00. 

SAVE OVER 50% OFF the single copy 
price of $1.50, Add it up: 

12 issues @ $1.50 $18.00 

One free issue .$1.50 

Free 50 word classified ad$5.00 



TOTAL VALUE $24.50 

NOW ONLY $10.00. You save $14.50. 
MasterCard or VISA subscription orders only 
Call TOLL FREE I -800-3 2 7 -9920 



(fecarnPureR showbr 

]p P.O. BoxF135 m Titusvitle, FL 32780 
305-269-3211 

Yes, I want to save money with Computer 
Shopper If I'm not 100% satisfied with my 
first issue my money will be refunded in full 
and I get to keep the first issue FREE. 
1 yr (3rd class) $10 00 
I am a new subscriber - send me a 
certificate for a free classified ad. 



ADDRESS 
CITY 



OFFER EXPIRES 4/30'82 I 



Listing 12 continued; 



TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
END5<init3 



1532 

[543 
C553 
[563 
[573 
C58D 
[593 
[603 
[613 
[623 
[633 
[643 
[653 
[663 
> 



PROCEDURE INIT4» 
BEGIN 

TITLESC673 U 

TITLESC683 t 

TITLESC693 I 

TITLES [70 3 I 

TITLESC713 t 

TITLESC723 2 

TITLESC733 J 

TITLESC743 I 

TITLESC753 I 

TITLESC763 ♦* 

TITLESC773 : 

TITLESC783 ! 

TITLESC793 I 

TITLESC803 : 

TITLESC813 J 

TITLESC823 t 

TITLESE833 : 

TITLESC843 J 

TITLESC853 I 

TITLESC863 : 

end; 



PROCEDURE 
BEGIN 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 

end; 



INITSt 

[873 1-- 
C883 J 
[893 t- 
C903 ♦* 
C913 h 
C923 : 
C93 3 : = 
C943 : 
[953 t: 
[96 3 I 
[973 : 
[983 : 
[993 t: 
[1003 
[1013 
[1023 
[1033 
[1043 
[1053 
[1063 



'ADVANCEEIC PAYMTS RECEIVED 
'BALANCE (lines 47 to 53) 
'TOTAL FICA WITHHELD 
'1980 ESTIMATED TAX PAYMENTS 
'EARNED INCOME CREDIT 
'AMOUNT PAID WITH FORM 4*68 
'EXCESS FICA AND RRTA TAX PAID 
'CREDIT FOR FED TAX ON SP FUEL 
'REGULATED INVESTMENT CD GREDXT' 
TOTAL (line 55 to 61) 
'OVERPAID 

'TO BE REFUNDED TO YOU 
'APPLIED TO EST 1981 TAX 
'BALANCE DUE 



50 % OF MEDICAL INS PREMS 
'MEDICINE AND DRUGS 

IX OF LINE 31 FORM 1040 
'SUB TOTAL line 3-1 ir.e 2 

BALANCE OF INS PREMS 
'OTHER MEDICAL AND DENTAL 
'TOTAL (lines 4 to 6) 
'3% OF LINE 31 FORM 1040 
'LINE 7 - LINE 8 
'TOTAL MED S DENTAL 
'STATE & LOCAL INCOME TAX 
'REAL ESTATE TAXES 
'GENERAL SALES TAXES 
' PERSONAL PROPERTY TAXES 
'OTHER TAXES 

'TOTAL TAXES lines 11 to 15 
'HOME MORTGAGE INTEREST 
'CREDIT & CHARGE CARDS 
'OTHER INTEREST 
'TOTAL INT (line** 17 to 19) 



'CASH CONTRIBUTIONS 

'OTHER CASH CONTRIBUTIONS 

'CARRYOVER 

'TOTAL CONTRIBUTIONS 

'LOSS BEFORE INSURANCE 

'INSURANCE REIMBURSEMENT 

'LINE 25 - LINE 26 

'$100 OR LINE 27 

'TOTAL CASUALTY OR THEFT 

'UNION DUES 

'OTHER MISC DEDUCTIONS 

'TOTAL MISCELLANEOUS 

'TOTAL MEDICAL & DENTAL 

■ 'TOTAL TAXES 

> 'TOTAL INTEREST 

■ 'TOTAL CONTRIBUTIONS 

i 'TOTAL CASUALTY OR THEFT 
t 'TOTAL MISCELLANEOUS 
'SUM (lines 33 to 38) 

■ 'ADJUSTMENT 



* 
* 

9 
I 

f 

* 

* 
t 

*f 

f 

* 

f 

A 
f 

* 

P 

f 
f 

V 

p 

f 
f 



' f 
' f 
'f 
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Listing 12 continued: 












PROCEDURE 
BEGIN 

TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 



INIT6* 

C1073 
C1083 
C1093 
HUGH 
C 1 1 1 1 
C1123 
C113D 
L 1 1 4 1 
C1153 



'LINE 39 - LINE 40 
'INTEREST INCOME 
'TOTAL INTEREST INCOME 
'DIVIDEND INCOME 
'TOTAL DIVIDEND INCOME 
'CAPITAL GAIN DISTRIBUTION 
'NONTAXABLE DISTRIBUTIONS 
'TOTAL (lines 5 & 6) 
'DIVIDENDS BEFORE EXCLUSIONS 



END! 



BEGIN 
I N I T 1 ; 
INIT2f 
INIT3* 
INIT4J 
INIT5? 
INIT6J 

writefile; 
wait; 

READFILEf 
END* 



Stop 

excusing 

your 

life 

away. 

Everyone has an excuse for not 
seeing their doctor about colorectal 
cancer. However, 52,000 people die 
of colorectal cancer every year. Two 
out of three of these people might 
be saved by early detection and 
treatment. 

What's your excuse? Today you 
have a new. simple, practical way of 
providing your doctor with a stool 
specimen on which he can perform 
the guaiac test. This can detect signs 
of possible colorectal cancer in its 
early stages before symptoms 
appear Ask your doctor about a 
guaiac test, and stop excusing your 
life away. 



WHY SHOULD YOU PAY 
FOR THEIR AD SPACE ? ? 

You'll see many large mail order ads, all 
with the lowest price. We think that's 
funny because we know what those 
large ads cost and who has to pay for 
them - YOU! At Futra Company, we try 
to provide our customers with true 
value. True value to the customer is not 
in larger ads but in better service. Futra 
has sold through mail order for the past 
four years. Our reputation for fast 
delivery and courteous service has 
flourished. Most of our sales are repeat customers or referrals. We're proud of 
that. So, why pay for their ad space? Look over the list of product lines we 
carry and call us when you need a quote on a specific product. Stop paying for 
ad space and consider true value. 
FUTRA "Star Values" 




Microsoft Z-80 Softcard $269.00 

Microsoft 16K Ramcard . . . Limited stock 129.00 

Videx Videoterm 249.00 

Epson MX-10G & MX-80/ft CALL 

Zenith 12" Green Monitor 125.00 

Novation Apple-Cat Modem 319.00 

SOFTWARE: 

Wordstar 3.0 (Apple) 229.00 

Peachtree/40 (Apple) 195.00 

Peachtree/5 (8" CP/M) 350.00 



NEC SCALL 

Xerox 820 SCALL 

Vector Graphics CALL 

Altos 8000 series CALL 

SUPPLIES: 
Scotch Diskettes 

744-0, 10, 16 RH 5" .... $27.00 

745-0 RH DS/DD 5" 39.00 

741-0 RH SS/DO 8" 37.00 

743-0 RH DS/DD 8" 44.00 



DtSAN MICROCOM PERSONAL SOFTWARE STRUCTURED SYSTEMS 

EPSON MICROMATION RCA (VCRi SUPPLIES 

HAYES MICROSOFT SANYO SYSTEM PLUS 

HAZELT1NE SHI MM SCOTCH TDK 

_ MORROW DESIGNS SHARP TE LEVI DEO 

MOUNTAIN COMPUTf I SOFTWARE PUBLISING TEXAS 1HSTROMENTS 

NEC SONY {VCR A TKC 

NOVATION PHOFEEL) VIDEX 

PANASONIC S0RCIM VISTA 

PEACHTREE SSM XEROX 

STONEWARE ZENITH DATA SYSTEMS 

CI 1TI? A ( 21 3) 328-8951 - (800) 421-5006 
I U I i\TY JWX 9 10 .34 9 ^211 gSfiag 

GOMRVIVY AGENFTRA TRNC 



Mail Order to: P.O. Box 4380, 

Torrance, CA 90510-4380 

Retail: 20695 S. Western Ave., 
Suite 124, Torrance, CA 90501 



ling add 3% for product shipped within continental USA via UPS surface (minimum 



jrkihg days lor personal ami company checks to clear Credit card charges limited to $1000 NO 
COD s FP0. APO or orders outside continental USA call or wnte for shipping charges or add 10% to 
purchase price (any difference will be retunded) California residents add 6% sales tax All others 
All offers subject to change or withdrawal wilhout notice 



Circle 136 on Inquiry card. 
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Listing 13: The program TAXTABLE. Like TAXNAMES, this program is separate from FIT. TAXTABLE creates the array TAXRAY 
and writes the array to the disk file FACTORS. FT AX. TAXRAY is a three-dimensional array that holds the four factors needed to 
calculate a tax: the lower limit of a bracket, the upper limit, the minimum tax for the bracket, and the tax rate. 



■C*L TTABLE.PRN*TEXT> 
PROGRAM TAXTABLE? 
TYPE 



{creates 3 file of tax fitct-o-?fi- for u** b« FIT> 



TFACTfJRS=( LOWER p UPPER f RftftEf PER) ? 

FACTORRAY-=ARRAY C I , . 1 6 f TFACTORSH OF INTEGERC93? 
T*ARRAY CI • * 43 OF FACTORRAY? 



VAR 



408 



TY ? 7? 








TFILE ♦ FILE OF 


T? 




PROCEDURE WRITEFU.ES 








BEGIN 








REWRITE (TFILE* ' FACTORS • FTAX ') ? 




TFILE" »« TY? 








PUT(TFILE) ? 








CLOSEHFILEfLOCK)? 








END? 








PROCEDURE INITIAL 








{schedule X single tax 


Flyers lower bracket 


3 i in i i > 


BEGIN 








TYCl»lfLOUERl 1 


Si 


230000? 




TYC1f2fL0WER] 


J m 


3400001 




TYClt3fL0WER3 1 


= 


440000? 




TYClf4fL0WER] 


\ m 


650000? 




TYCIfSfLOWERU < 


rz. 


850000? 




TYCl#4rLCWER3 


\ n 


1030000* 




TYClt7, L0WER3 ! 


s 


1290000? 




TYC1f8fL0WER3 


| m 


1500000? 




TYC1f9fLOWER3 ! 


=• 


1820000? 




TYC1f10fL0UER3 


4 
4 


■ 2350000? 




TYC1f11fL0WER3 




= 2880000? 




TYC1f12fLQWER3 


* 


* 3410000? 




TYC1f13fL0WER3 


♦ . 


= 4150000? 




TYC1f14fLOWER3 




■ 5530000? 




TYC1f15fL0WER3 


• 


a 8180000? 




TYCIfIAfLOWER] 




- 1083000? 




end; 








PROCEDURE INIT1B? 








{schedule X single tc 


!K 


payers i j p p- e r b r a c- k (-: t 


3 j m i t > 


BEGIN 








TYClVlf UPPER? 


: = 


340000? 




TYC1f2fUPPER3 


: = 


440000? 




TYC1f3fUPPER3 J 


= 


650000? 




TYC1f4fUPPER3 


t = 


850000? 




TYC1f5fUPPER3 


■ 


1080000? 




TYC1f6fUPPER3 


! = 


1290000? 




TYC1f7fUPPER3 


m 


1500000? 




TYC1f8fUPPER3 


j S3 


1320000? 




TYC1p9fUPPER3 I 


>- 


2350000? 




TYCIfIOfUPPERU 




m 2880000? 




TYC1f11pUPPER3 




= 3410000? 




TYC1f12fUPPER3 




= 4150000? 




TYtlflSf- UPPER] 




* 5530000? 




TYC1f14fUPPER] 




= 8180000? 




February 1982 © BYTE Publications Ine 









Listing 13 continued: 

TYClf ISfUPPER] 
TYClf ldrUPPER] 
END? 



\m 108500001 

jr. 999999999? 



PROCEDURE INIT1C* 






•{schedule X single 


tc 


>x payers bs< 


BEGIN 






TYC.1 tlfBASE 1 




* oo; 


TYClr2»BASE 3 




i* 15400? 


TYC1>3>BASE 1 




= 31400? 


TYC1f4fBASE 3 




1* 62900? 


TYCi>5,BASE 1 




► = 107200? 


TYClfArBASE 3 




M 155500? 


TYC1>7,BASE 3 




t* 205900? 


TYC1f8fBASE 1 




1 = 260500? 


TYCiUSSBASE 3 




tv 356500? 


TYC1 r lOrBASE 3 




J « 536700? 


TYClflljBASE 3 




! = 743400? 


TYClf 12, BASE 1 




ji 976600? 


TYC1>13>BASE 1 




t= 1339200? 


TYClfl4f BASE 1 




1= 2098200? 


TYC1*15>BASE 3 




t= 3767700? 


TYClf 16r BASE 3 




t* 5569700? 


END? 






PROCEDURE INITIO? 






{schedule X single 


u 


IX F-pyers 



tax> 



t a n r 3 t e > 
BEGIN 

TYClf 1 j PER 3 
TYC1 r2>PER3 
TYClt 3fPER3 
TYClf4fPER3' 
TYClf5fPER3 
TYClf6fPER3 
TYClf 7fPER3 
TYClf8fPER3 
TYClf9fPER3 
TYClf 10fPER3 
TYClf llfPER3 
TYClf 12fPER3 
TYClf 13fPER3 
TYClf 14fPER] 
TYClfl5fPER3 
TYClf 16fPER3 
END? 



14? 
16? 
18? 

19? 

21 ? 

24? 

26? 

30? 

34? 
« 39? 
= 44 i 
■• 49? 
= 55? 
» 63? 
- 68? 
• 70 J 



PROCEDURE 
{schedule 
bracket 1 
BEGIN 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 



INIT2A? 
Y married 
i m :i t > 

lfL0WER3 

2;L0WER3 

3fL0WER3 

4fL0WER3 

5fL0WER3 

6fL0UER3 

7fLOWER3 

8fL0UER3 

9fL0WER3 

10fLOUER3 

llf L0WER3 

12fLOWER3 

13fL0WER3 

14fL0WER3 



tax payers lower 



340000? 
550000? 
760000? 
119000? 
160000? 
2020000? 
2460000? 
2990000? 
3520000? 
: 4580000? 
6000000? 
« 8560000? 
10940000? 
♦ - 16240000? 
Listing 13 continued on page 410 



Buy with Confidence 

from the best 

GREAT PRICES, GREAT SERVICE, GUARANTEED 
COMPUTERS, PRINTERS, TERMINALS _ ^2.0 




COMPUTERS: 

Altos 

Apple 

Atari 

Commodore 

Hewlett-Packard 

BMC. 

Intertec/Superbrain 

N.E.C. 

Northstar 

Onyx 

Point Four 

Sharp 

Televideo 

Vector 



VIDEO TERMINALS 
& MONITORS: 

ADDS 

Amdek 

Ampex 

Apple 

BMC 

Hazeltine 

I.B.M. 

Lear-Siegler 

NEC 

Sanyo 

So roc 

Televideo 

Zenith 





THERMAL 

Apple 
Trendcom 
DOT MATRIX 

Anacom 
Anadex 
Centronix 
Commodore 



Epson 

I.D.S /Paper Tiger 

Microline/Okidata 

M.P.I. 

Novell 

Texas Instruments 

LETTER QUALITY 

Diablo/Xerox 

NEC 





80 COLUMN 
VIDEO CARDS 

Double Vision 

Smart-Term 

Videx 

LOWER CASE 

ADAPTERS 

Dan Paymar 

INTERFACE CARDS 

Apple 

California Computer 

Mountain Computer 

Microsoft 

S.S.M. Products 

Thunderclock 



CP/M 

Fortran 

Pascal 

Vanguard AP/L 
OTHER PRODUCTS 
Bar Code Readers 
Card Readers 
Game Controls 
Graphics Tablet 
Music System 
Numeric Keypads 
Programming Aids 
Type-and-Talk 
Video Digitizers 
Voice Entry 



LANGUAGES 

Basic Compiler 
CIS. Cobol 







MONITORS 

BMC & NEC Gr»«n Screan 

NOW IN STOCK 

EDUCATORS 

We have the CORVUS 
systems to hook up several 
Apple computers at once! 

NEC A DIABLO PRINTERS 

Anadex, Paper 

Tiger CALL ""*" 



MX 100 & 
^ MX80F/T 

The new 136 
column Epson 
printer with graphics and the 
Friction/tractor MX 80 are in 
Stock. WE HAVE THE GRAPHIC 
PACKAGE FOR MX 80 call. 
SILENT YPE PRINTER 
ONLY $284.00 




SOFTWARE 



mazing Mountain Hardware 
CPS Multi-function card 

ALL IN ONE: 

Parallel Serial 'Clock Calen 



c 33 $159.'Reg $19! 

■I GL/tNV/AR/etc 299/Reg 399 PLOTTERS 



x Preparer by Howardsoft . . . 79/Reg 
Real Estate Analyzer, Howardsoft 125/Reg 
Creative Financing. Howardsott 125/Reg 
ASCII Express II by SOS . 55 Reg 

Z-TERM (CPM) (16 sector! 85/Reg 

TRS 80 & ATARI SOFTWARE TOO 




Bausch&Lomb plotters 
50 tor your computer by 
50 Houston Instruments 
65 CALL' 



*% 



Vtsit our retail store 
Net Profit Computers 

521 W Chapman Ave 
Anaheim, Cal 92802 
714 750-7318 






20% OFF ALL SOFTWARE 



Mall orders ONLY: 

NET PROFIT COMPUTERS 

2908 Oregon Court, Bid G1 
Torrance. Ca 90503 TBT 

1(800)421-1520 T^ 

in Cal 213 320-4772 QQ 



Circle 248 on inquiry card. 



February 1982 © BYTE Publications Inc 409 



Circle 243 on inquiry card. 



SAVE 

CALL MBC 9 • J20S) 842 27*7 



COMPUTERS 



NORTH STAR 

HRZ-1Q-64K-HD5 Save over $1 

ADVANTAGE 64K-QD 

HRZ-2D-64K-ASM 

HRZ-64K-QD-ASM 
HEWLETT-PACKARD 

HP-85 

HP-83 

HP Calculators In Stock 15% 
ATARI 

800 16K 

400 16K 
ZENITH 

z-89 GA 

Z-89 All-In-One-Computer 
COMMODORE 

CBM,PET 32K COMPUTER 

LIMITED TIME & QUANITY 

8032 Large 80 Col. Screen 

8050 Dual Disk Drive 1 Meg 

4032 B or N 40 Col. Screen 

4040 Dual Disk Drive 360K 

Vic-20 Color Computer 
INTERTEC SUPERBRAIN 

64K-DD 

64K-QD 
ALTOS SYSTEMS 

ACS 8000-2 1 Meg FD 

ACS 8000-2D 2 Meg 

ACS 8000-10 4 User 
ONYX C80 02 



00.001 ! 
$3550 

$Call 
$Call 

$2795 

$Call 

OFF! ! ! 

$ 759 
$ 345 

$2068 
$2275 



$ 9 75 
$Call 
$Call 
$Call 
$Call 
$ 275 

$2775 
$3180 

$3150 
$4390 
$6795 

$14900 



Verbatim Disketts 
525-01 , 10 (box of 10 ) 
550-01,10 (box of 10) 



24.50 
37.50 



PRINTERS 



DIABLO 630 

NEC SPINWRITER 7730/7710 
NEC 7720 KSR 
NEC 3510/3530 (35 CPS } 
C.ITOH 

OLYMPIA ES-100 Typewriter 
IDS Paper Tiger 445G 
460G 
560G 
ANADEX 9500/9501 
CENTRONICS 730-1 
737-1 
EPSON-MX80 W/Friction Opt 
MX-70 
MX-100 
OKIDATA MICROLINE 80 
82 
83 



$CALL 
$CALL 
$2890 
$1950 
$1499 
/Inter $1250 
$CALL 
$CALL 
$1150 
$1290 
$ 550 
$ 699 
$CALL 
$ 395 
$CALL 
$ 375 
$ 495 
$ 750 



TERMINALS 



TELEVIDEO 920C 

950 
INTERTUBE Ill/Emulator 
ZENITH Z-19 
ZENITH 12" Green Monitor 



$ 850 
$1050 
$ 725 
$ 820 
$ 139 



LEEDEX/AMDEK 100 Green Monitor $ 165 

Above items may be ordered by mail or 

phone. Visa & Master Charge accepted. 

Factory Sealed , Manufacturers Warranty 

Prices Subject To Change 

(203) 342-2747 



Multi-Business 
Computer Systems 

28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 
TWX/TELEX 710-428-6345 



Inc. 



Listing 13 continued: 






TYC?, 15, LOWER} 


* • 


■ 21540000? 


TYC2* 16fL0WER] 




a 999999 99? 


END? 






PROCEDURE INIT2Bf 






BEtUN 






TYC2* 1, UPPER] 


4 — 

♦ — 


550000; 


TYC2,2,UPPER3 


♦ _ 

4 — ' 


760000f 


TYC2f3fUPPER] 


♦ — 


ii90oo; 


TYC2f4f UPPER] 


♦ — 

♦ — 


160000? 


TYE2>5f UPPER3 


4 m 


2020000; 


TYC2r6, UPPER] 


* — 


2460000? 


TYC2f7rUPPER] 


4 — 

4 — 


2990000? 


TYC2»8rUPPER3 


« „ 
> — 


3520000? 


TYC2f 9,UPPER3 


♦ — 


4580000? 


TYC2f lOfUPPER] 


* . 


? 6000000? 


TYC2>11»UPPER3 


* - 

♦ - 


i 8560000? 


TYC2f 12fUPPER] 


4 " 


* 10940000? 


TYC2»13>UPPER3 


4 - 

4 - 


i 16240000? 


TYC2f 14fUPPER] 


4 M 


= 21540000? 


TYC2» 15 f UPPER] 


4 _ 
4 - 


: 999999999* 


TYC2f 16»UPPER3 


4 _ 
4 ~ 


■ 999999999* 


END? 






PROCEDURE INIT2C? 




- 


BEGIN 






TYC-2rlfBA8F 3 


+ ... 


oo ; 


TYC2,2rBASE 3 


* — 
4 ~ 


29400? 


TY[2f3,BASE ] 


4 _ 
4 — 


63000? 


TYC2f4fBASE ] 


4 _ 
4 — 


14040? 


TYC2f5>BASE 3 


4 — 


226500? 


TYC2f6fBASE ] 


4 — 


327300? 


TYC2f7fBASE ] 


4 -_ 


450500? 


TYC2f8fBASE 3 


4 _. 

4 *— 


620100? 


TYC2f9fBASE 3 


4 _ 


816200? 


TYC2fl0fBASE 3 


4 — 

4 ~ 


1272000? 


TYC2f11fBASE ] 


4 _ 

4 — 


1967800? 


TYC2fl2fBASE 3 


4 _ 
f ~ 


3350200? 


TYH2f13>BASE 3 


* — 
4 m 


4754400? 


TYC2rl4rBASE 3 


4 _ 

4 — 


8146400? 


TYC2>15,BASE 3 


4 

4 — 


11750400? 


TYC2fl6fBASE ] 


4 _ 
4 — 


11750400? 


END? 






PROCEDURE INIT2D? 






BEGIN 






TYC2f1»PER3 := 


145 




TYC2f2fPER3 H 


16 J 




TYC2»3»PER3 t* 


IS? 




TYC2r4fPER3 *« 


21 ? 




TYC2f5fPER] $« 


24? 




TYC2f6fPER] :« 


28? 




TYC2»7»PER3 : = 


32; 




TYC2f8fPER] :-: 


37 f 




tyc2f9fPer:j i* 


43; 




TYC2f tOfPER3 i* 


49? 




TYC2.11 .PERI :=. 


54? 




TYC2r 12fPER] t ~ 


39 r 




TYC2f13fPER] !» 


64 5 




TYC2fl4fPER3 S* 


68? 




TYE2f15fPER] ;« 


70; 




TYC2f16fPER] l* 


7 Cm- 




ENDS 







410 February 1982 © BYTE Publications Inc 



Circle 90 on inquiry card. 



Listing 13 continued: 

PROCEDURE INIT3AJ 
•{schedule YS married t,3> 

lower b r a c k el 1 a m i t > 



payers filing separately 



BEGIN 




TYC3tlfL0WER3 J 


= : 170000 5 


TYC3f2»L0UER3 1 


* 275000? 


TYC3f3tL0WER3 ! 


« 380000? 


TYC3»4fL0WERD : 


a 595000? 


TYC3»5fL0WERl 


= sooooo; 


TYC3»6fL0WER3 t 


* 1010000? 


TYC3»7»L0WER3 X 


* 1230000? 


TYC3>8»L0WER3 J 


= 1495000? 


TYC3»9fL0WERD t 


■ 1760000? 


TYC3f 10fLOWER3 


:= 2290000? 


TYC3»llrLOWER] 


:■ 3000000? 


TYC3f 12fLOUER3 


1* 4230000? 


TYC3f13fL0WERD 


t* 5470000? 


TYC3f 14fLOWER3 


:= 8120000? 


TYC3f 15fL0WER1 


N 10770000? 


TYC3f 16fL0UERD 


♦ = 99999999 j 


END? 




PROCEDURE INIT3B; 




BEGIN 




tftit S -y UPPER] i 


* 275000? 


TYC3i2fUPPER3 ? 


= 380000? 


TYC3t3» UPPER] t 


• 595000? 


TYC3f4fUPPER] 1 


■ 800000? 


TftSfSfUfPER] ! 


* 1010000? 


TYC3fA»UPPER] S 


■ 1230000? 


TYC3»7»UPPER] i 


a 1495000? 


TYC3t8rUPPER] i 


■ 1760000? 


TYC3»9pUPPER] X 


= 2290000? 


TYC3f lOfUPPER] 


J= 30000005 


TYC3»llfUPPER] 


!■« 4280000? 


TYC3f 12»UPPER] 


t- 54 70000? 


TYC3»13»UPPER] 


|'*i 8120000? 


TYC3f14fUPPER] 


}= 1077000? 


TYC3f15fUPPER3 


;= 99999999? 


TYC3f 16fUPPER] 


♦ m 99999999 ? 


END* 




PROCEDURE INIT3Cf 




BEGIN 


. 


TYC3f1fBASE ] : 


* 00? 


TYC3f2fBASE 1 X 


= 147005 


TYC3f3fBASE ] I 


= 31500? 


TYC3f4fBASE 1 X 


* 70200? 


TYC3f5fBASE 3 J 


= 113250? 


TYC3f6fBASE 1 t 


■ 163650? 


TYC3f7fBASE 3 


* 2252505 


TYC3f8fBASE 3 S 


* 310050? 


TYC3f9fBASE 3 J 


■a 408100? 


TYC3f10fBASE 3 


J* 636000? 


TYI!3f11fBASE 3 


1* 983900? 


TYC3f12fBASE 3 


:■ 1675100? 


TYC3f13fBASE 3 


t* 2377200? 


TYC3f14fBASE 3 


:= 4073200? 


TYC3f15fBASE 3 


1* 5875200? 


TYC3f16fBASE 3 


1* 5875200? 


END? 





Listing 13 continued on page 412 




MORE DISCOUNTS ON PAGES 443 AND 109 

H commodore 

CBM 

Business' 
Computer 

CALL FOR 
BEST PRICE 




PET 



Personal 
Computer 

CALL FOR 
BEST PRICE 
16K, 32K & 48K AVAILABLE 




WE CARRY 1000'S 

OF HARDWARE AND 

SOFTWARE ITEMS! 

CALL OR WRITE 

FOR A LIST 



UIO20 




Personal Computer 



Color • Graphics* Sound 



More Discounts on.... 

t 



EPSON \EC 

ATARI ZJaSSM 

CALL US FIRST! 



ORDER TOLL-FREE 
800-854-6654 

IN CALIFORNIA AND OUTSIDE 
CONTINENTAL US 

(714) 698-8088 



Send Orders To: 

G©mgQQ[H®[r 

g Mail Order 

8314 Parkway Drive 
La Mesa, Calif. 92041 

PLEASE READ ORDERING INFORMATION 
ON PAGES 443 AND 109 
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Listing 13 continued: 



PROCEDURE INIT3D5 




BEGIN 




TYCSfl fPERI := 


145 


TYC3f2fF£R3 r« 


16? 


TYC3f3fPER3 *'■ 


185 


TYC3f4fPER3 ♦* = 


215 


TYC3f5fPER3 %m 


245 


TYC3f6fPER3 I* 


285 


TYC3f7fPERI! I* 


325 


TYC3f8fPER3 r* 


3 7 y 


TYC3t9tP£R3 t* 


43? 


TYC3f10fPERD f' 


= 49* 


TYC3f11fPER3 M 


- 54 1 


TYC3f12fPER3 J 


* 59? 


TYC3f13fPER3 t* 


a 645 


TYC3f14fPER3 t 


a 68? 


TYC3f15fPERJ 1- 


■ 705 


TYC3f 16fPER3 t 


« 70 5 


END 5 





PROCEDURE INIT4A5 

{schedule Z hesd of household 

lower bracket ] i m i i > 



BEGIN 






tyc4f1fL_ower3 




230000 5 


TYC4f2fL0WER3 


♦ mm 


4400005 


TYC4f3fL0WER3 


♦ — 


6500005 


TYC4f4fL0WERD 


♦ _ 


870000? 


TYC4f5»L0WER] 


♦ — ■ 


11800005 


TYC4f6fL0WER3 


* — 

* — 


1500000? 


TYC4f7fL0WER3 


* — 

♦ — 


18200005 


TYC4f8fL0WER3 


♦ _ 


2350000? 


TYC4f9fL0UER3 




2880000 5 


TYC4f10fL0WER3 


* * 


= 34100005 


TYC4f11fL0WER3 


* - 

♦ ■ 


- 44700005 


TYC4f12fL0WER3 




= 6060000 5 


TYC4f13fLQWER3 


♦ _ 


■ 81800005 


TYC4f14fL0UER3 


4 - 
4 " 


■ 10800000? 


TYC4f15fLQWER3 


♦ 9 

♦ - 


■ 161300005 


TYC4f16fL0WER3 




= 9999999?; 


END! 






OCEDURE INIT4B5 







BEGIN 

TYC4f1fUPPER3 
TYC4f2fUPPER3 
TYC4f3fUPPER3 
TYE4f4fUPPER3 
TYC4f5fUPPER:1 
TYC4f6fUPPER3 
TYC4f7fUPPER3 
TYC4f8fUPPER3 
TYC4f9fUPPER3 



4400005 

650000? 

8700005 

11800005 

150Q0005 

18200005 

23500005 

28800005 

34100005 



TYC4f10fUPPER3 


J-.* 44700005 


TYII4f11fUPPER3 


I* 60600005 


TYC4f12fUPPERD 


t« 81800005 


TYC4f13fUPPER3 


J= 108300005 


TYC4f14fUPPER3 


t= 161300005 


TYC4f15fUPPER3 


t* 999999995 


TYC4f16fUPPER3 


g* 99999999^ 


ENDf 






PROCEDURE INIT4C5 






BEGIN 




■ 


TYC4f1fBASE 3 




« 005 


TYC4f2fBASE 3 




t= 29400? 


TYC4f3fBASE 3 




* 630005 


TYC4f4fBASE 3 




1= 1026005 


TYC4f5fBASE 3 




= 1708005 


TYC4f6fBASE 3 




t= 2476005 


TYC4f7fBASE 3 




» 3308005 


TYC4f8fBASE 1 




:= 495100? 


TYC4f9fBASE 3 




■ 6859005 


TYC4f10fBASE 


1 


:= 9085005 


TYC4f11fBASE 3 


1* 13961005 


TYC4f12fBASE 


] 


:= 22547005 


TYC4f13fBASE : 


3 


J= 35055005 


TYC4f14fBASE 


] 


:- 51750005 


TYC4f15fBASE : 


] 


J= 87790005 


TYC4f16fBASE 


] 


%u 9999999$ 


ENDf 






PROCEDURE INIT4D5 






BEGIN 






TYC4f1fPERD h 


= 145 


TYC4f2fPER3 I* 


■ 16f 


TYC4f3fPERD i* 


■ 185 


TYC4f4fPER3 !• 


- 22 y 


TYC4f5fPER3 |« 


s 24 


\t 


TYC4f6fPER3 J* 


-- 26 5 


tyc4f7fPer:i : = 


8 31 


5 


TYC4f8fPER3 := 


= 36 5 


TYC4f9fPER3 !■ 


■• 425 


TYC4f10fPER3 


1* 465 


TYC4f11fPER3 \ 


~ <= 


J4 5 


TYC4f12fPER: 


1 -: ,: 


591 


TYC4f13fPER3 5 


* i 


>3 5 


TYC4f14fPER3 


\* 68? 


TYC4f15fPER3 1 


1* 70 5 


TYC4f16fPER3 


»* 70 5 


END? 







BEGIN 

INIT1AIINIT1B5INIT1C5INIT1D5 
INIT2AJINIT2B5INIT2C5INIT2Dr 
INIT3A5INIT3B^ XNIT3C1 XM1T3DI 
INIT4A5 INIT4B5 INIT4C5INIT4D5 
WRITEFILE5 

END, 
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Double-Width Silentype 
Graphics for Your Apple 



Charles H. Putney 
18 Quinns Rd. 

Shankill 

County Dublin 

Ireland 



margin and is reset (Oxxxxxxx) if the 
printhead is anywhere else. 

The Silentype expects data to be 
transmitted to it in 16-bit words, one 
for each movement of the printhead 



or paper roller. Since writing a byte 
of data to the output port at location 
C081 results in the low-order bit (0) 
being transmitted (only bit of the 
Text continued on page 423 



Now your Apple II computer can 
print double-sized graphics on your 
Silentype thermal printer. Using the 
method presented here, each pixel on 
the Apple's high-resolution (hi-res) 
screen is represented by a two-by-two 
array of dots on the printer. 

To generate double-sized graphics, 
first load a picture into either of the 
Apple's hi-res screens. Then load the 
program given in listing 1 or 2 start- 
ing at hexadecimal location 800 (2048 
decimal). Set the parameters accord- 
ing to table 1 and begin execution at 
800 hexadecimal (using either 800G in 
the monitor or CALL 2048 from 
BASIC). The printer will dump the 
chosen hi-res page in either normal or 
inverse video mode. 

How It Works 

The Silentype printer is connected 
to the Apple with a small serial inter- 
face card that plugs into one of the 
peripheral slots inside the computer. 
This card provides two-way serial 
communications between the com- 
puter and the printer. If the card is 
plugged into peripheral slot 0, the 
output to the printer is addressed at 
hexadecimal memory location C081, 
and the input is at C084 (-16255 and 
— 16252 in decimal). To determine 
the new port addresses if the card is 
plugged into a different slot, multiply 
the slot number by hexadecimal 10 
(or 16 if working in decimal) and add 
the result to the above memory loca- 
tions. 

The high-order bit (7) of bytes read 
from the printer (location C084 hexa- 
decimal) is set (Ixxxxxxx) when the 
printhead is fully returned to the left 



Parameter 

NORMAL /INVERT 
SLOT NUMBER 
HI-RES PAGE 
PAGE LENGTH 



Parameter Location Table 

Location Setting 

$803(2051) NORMAL = $FF(255), INVERT = $00 (0) 

$804 (2052) SLOT 1 = $1 (1 6), SLOT 2 = $20 (32) ETC 

$805 (2053) PAGE 1 = $20 (32), PAGE 2 = $40 (64) 

$806 (2054) 159 LINES = $9F, 192 LINES = $C0 



Table 1: Parameters which must be set before running the Silentype thermal-printer 
double-width graphics program. The desired parameter values are stored in the 
memory locations shown. 



. v^> 68000 MINI-SYSTEMS 

J) ji c CH IEEE-696 S-100 Compatible 

/~V Special Offer 

ERG-I $7995 — CPU, 4 RS232 SERIAL PORTS, 64K STATIC RAM, 10 SLOT 
BACK PLANE, 2 8" DOUBLE DENSITY, DOUBLE SIDED FLOPPIES OR A 
5MB 5'/ 4 " WINCHESTER, 68KFORTH 1 SYSTEMS LANGUAGE WITH 
MACRO ASSEMBLER, ALL INTERGRATED INTO DESK TOP CABINET, 
BURNED-IN AND TESTED. 

ERG-H $9795 — SAME AS ERG-I EXCEPT FOR MASS STORAGE; ERG-II 
HAS A 5MB 5*4* WINCHESTER AND ONE 8" DOUBLE DENSITY, DOUBLE 
SIDED DRIVE. 

ERG-III $12995 — CPU, 4 RS232 SERIAL PORTS, 256K DYNAMIC RAM, 10 
SLOT BACK PLANE, 5MB S%* WINCHESTER AND ONE 8" DOUBLE DEN- 
SITY, DOUBLE SIDED DRIVE, IDRIS 2 MULTI-USER, MULTI-TASKING 
OPERATING SYSTEM AND C COMPILER, ALL INTERGRATED INTO 
DESK TOP CABINET, BURNEDIN AND TESTED. 

ERG-IV $18995 — CPU, 8 RS232 SERIAL PORTS, 512K DYNAMIC RAM, 10 
SLOT BACK PLANE, 24MB 8" WINCHESTER AND 20 MB </ 4 " TAPE CAR- 
TRIDGE, IDRIS 2 MULTI-USER, MULTI-TASKING OPERATING SYSTEM 
WITH BOTH C AND PASCAL COMPILERS, ALL INTEGRATED INTO 
DESK TOP CABINET, BURNED-IN AND TESTED. 

8MHz CPU Standard, 10MHz Optional; OEM Pricing for CPU, Card Sets and 
Integrated Systems Available. 
Trademark ' ERG; 2 WHITESMITHS LTD. 

30 Day Delivery for Integrated Systems with valid purchase order 



United Kingdom 
MicroAPL LTD. 

London 834-2687 



EMPIRICAL RESEARCH 
GROUP, INC. 

POB 1176 

MILTON, WA 98354 

206-631-4855 



Australia/ New Zealand 

S,L Microcomputer 

Prod. LTD. 

Sidney 231-4091 



Circle 122 on inquiry card. 
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Listing 1: A 6502 assembly-language program that will provide hard copy of Apple graphics displays by dumping the contents of the 
Apple high-resolution graphics screen to the Silentype thermal printer. This screen print uses a two-by-two array of dots on the 
paper for each pixel on the screen. The program is loaded and executed at memory location 800 hexadecimal (2048 decimal). 

ASM 



0800- 4C 7F 



C081- 
C084- 



0803- 
0804- 
0805- 
0806- 
0807- 
0808- 
0809- 
080A- 
080B- 
080C- 
080D- 
080E- 
080F- 
0810- 
0811- 
0812- 
0813- 
0814- 
0815- 
0816- 
0817- 
0818- 
0819- 
0060- 
0061- 
081A- 
081B- 
081C- 
081D- 



FF 
10 
20 
CO 
00 
00 
00 
00 
00 
00 
00 
00 
03 
02 
06 
04 
OC 
08 
09 
01 
00 
00 
00 



00 

00 
00 
00 



09 1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
13 80 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 



GRAPH JMP PICTUR GET RIGHT TO IT 



* INPUT AND OUTPUT ADDRESSES 



STROBE .EQ $C081 
RETURN .EQ $C084 



PRINTER STROBE 

PRINTER CARRIAGE RETURNED 



CONSTANTS AND VARIABLES 



NEG 

SLOT 

PAGE 

LEN 

DOTS 

WINDS 

STEPX 

STEPY 

DIRX 

DIRY 

SUML 

SUMH 

WIND 



XL 

XH 

Y 

ADRESL 

ADRESH 

XMOD7 

ADRESX 

XMASK 

PRINT 



.DA #$FF 
.DA #$10 
.DA #$20 
.DA #$C0 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #$03 
.DA #$02 
.DA #$06 
.DA #$04 
.DA #$0C 
.DA #$08 
.DA #$09 
.DA #$01 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.EQ $60 
.EQ $61 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 



POS/NEG PICTURE ( POS - $FF , NEG = $00) 

SLOT NUMBER ( SLOT ONE ) 

HI RES PAGE (PAGE 1 = 20 , PAGE 2 = 40 ) 

HI RES PAGE LENGTH ( $9F=157 , $C0-192 ) 

DOTS DATA 

WINDING DATA 

OLD X STEP 

OLD Y STEP 

X DIRECTION 

Y DIRECTION 

SUM - LOW BYTE 

SUM - HIGH BYTE 

STEPPER WINDING TABLE 



PIXEL X COORDINATE - LOW BYTE 
PIXEL X COORDINATE - HIGH BYTE 
PIXEL Y COORDINATE 

Y ADDRESS - LOW BYTE 

Y ADDRESS - HIGH BYTE 
TEMP FOR REMAINDER 

X ADDRESS - USED AS INDEX 

MASK FOR PIXEL 

PRINT LINE FOR TRANSLATION 
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1510 
1520 


*• 








. * 




























1530 


* 


















1540 


* 


















1550 


* 


ROUTINE TO CLOCK DATA TO PRINTER INTE 










1560 


** 


















1570 


* 


X REGISTER CONTAINS SLOT NUMBER TIMES 










1580 


*- 


DOTS 


AND 


WINDS ARE CHANGED UPON EXIT 










1590 


* 


















1600 


* 










081E- 


AE 


04 


08 


1610 


CLOCK 


LDX 


SLOT 


GET SLOT NUMBER 


0821- 


A0 


10 




1620 






LDY 


#$10 


SET INDEX 


0823- 


AD 


07 


08 


1630 


CLK1 


LDA 


DOTS 


GET BOTTOM WORD 


0826- 


29 


01 




1640 






AND 


#$01 


MASK IT 


0828- 


09 


OE 




1650 






ORA 


#$0E 


MAKE E OR F 


082A- 


9D 


81 


CO 


1660 






STA 


STROBE, X 


CLOCK IT IN 


082D- 


6E 


08 


08 


1670 






ROR 


WINDS 


SHIFT TOP WORD 


0830- 


6E 


07 


08 


1680 






ROR 


DOTS 


CARRY INTO BOTTOM 


0833- 


88 






1690 






DEY 




DEC LOOP 


0834- 


DO 


ED 




1700 






BNE 


CLK1 


DONE 16 TIMES ? 


0836- 


A9 


1C 




1710 






LDA 


#$1C 


* 


0838- 


9D 


81 


CO 


1720 






STA 


STROBE, X 


* 


083B- 


A9 


18 




1730 






LDA 


#$18 


* 


083D- 


9D 


81 


CO 


1740 






STA 


STROBE, X 


CLOCK IN 


0840- 


A9 


1C 




1750 






LDA 


#$1C 


THE FOUR STOP CODES 


0842- 


9D 


81 


CO 


1760 






STA 


STROBE, X 


*■ 


0845- 


A9 


OC 




1770 






LDA 


#$0C 


* 


0847- 


9D 


81 


CO 


1780 






STA 


STROBE , X 


* 


084A- 


60 






1790 
1800 
1810 
1820 


* 
* 




RTS 




■ * 




























1830 


* 


















1840 


* 


















1850 


* 


ROUTINE 


TO PRINT 


DOTS 










1860 


* 


















1870 


* 










084B- 


A9 


00 




1880 


PRINTS 


LDA 


#$00 




084D- 


8D 


08 


08 


1890 






STA 


WINDS 


NO MOVEMENT 


0850- 


20 


IE 


08 


1900 






JSR 


CLOCK 


SEND IT 


0853- 


AO 


02 




1910 






LDY 


#$02 


DELAY LOOP 


0855- 


A2 


FF 




1920 






LDX 


#$FF 


FOR DARKER PRINT - 


0857- 


CA 






1930 


PRIN1 


DEX 






0858- 


DO 


FD 




1940 






BNE 


PRIN1 


ENOUGH X ? 


085A- 


88 






1950 






DEY 






085B- 


DO 


FA 




1960 






BNE 


PRIN1 


ENOUGH Y ? 


085D- 


60 






1970 
1980 
1990 
2000 
2010 


* 




RTS 




*• 










* 


















2020 


*r 


















2030 


* 


ROUTINE TO INCREMENT OR DECREMENT 










2040 


* 


POINTER TO WINDING TABLE AND KEEP 










2050 


* 


IT IN THE RANGE 


TO 7 



- LENGTHEN THIS DELAY 



Listing 1 continued on page 4J6 
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Listing 1 continued: 




















2060 


* 














2070 


* 








085E- 


10 07 




2080 


STEPER 


BPL 


STEP1 


POSITIVE STEP 


0860- 


CA 




2090 




DEX 




DEC STEP 


0861- 


10 OC 




2100 




BPL 


STEP2 


WRAPAROUND? 


0863- 


A2 07 




2110 




LDX 


#307 


START AT TOP 


0865- 


10 08 




2120 




BPL 


STEP 2 


ALWAYS JUMP 


0867- 


E8 




2130 


STEP1 


I NX 




INC STEP 


0868- 


8A 




2140 




TXA 






0869- 


C9 08 




2150 




CMP 


#$08 


WRAPAROUND? 


086B- 


90 02 




2160 




BCC 


STEP 2 


NO 


086D- 
086F- 


A2 00 
60 




2170 
2180 
2190 
2200 
2210 
2220 
2230 


STEP 2 

* 

* 

■k 


LDX 
RTS 


#$00 


START AT BOTTOM 
* 








2240 
2250 


* ROUTINE TO MOVE 

*- 


ALONG Y AXIS (CARRIAGE) 








2260 


* 








0870- 


AE OA 


08 


2270 


MOVEY 


LDX 


STEPY 


GET OLD Y STEP 


0873- 


AD OC 


08 


2280 




LDA 


DIRY 


GET Y DIRECTION 


0876- 


FO IE 




2290 




BEQ 


MOVEY2 


NO MOVEMENT ? 


0878- 


20 5E 


08 


2300 




JSR 


STEPER 


INC OR DEC 


087B- 


8E OA 


08 


2310 




STX 


STEPY 


SAVE NEW POSITION 


087E- 


BD OF 


08 


2320 




LDA 


WIND,X 


GET Y WINDINGS 


0881- 


8D 08 


08 


2330 




STA 


WINDS 


PASS IT 


0884- 


A9 00 




2340 




LDA 


#$00 




0886- 


8D 07 


08 


2350 




STA 


DOTS 


NO DOTS 


0889- 


20 IE 


08 


2360 




JSR 


CLOCK 


CLOCK THE DATA 


088C- 


AO 11 




2370 




LDY 


#$11 


DELAY LOOP 


088E- 


A2 FF 




2380 




LDX 


#$FF 




0890- 


CA 




2390 


M0VEY1 


DEX 






0891- 


DO FD 




2400 




BNE 


M0VEY1 


ENOUGH X ? 


0893- 


88 




2410 




DEY 






0894- 


DO FA 




2420 




BNE 


MOVEY1 


ENOUGH Y ? 


0896- 


60 




2430 
2440 
2450 
2460 


M0VEY2 

* 

*^ 


RTS 




1c 


















2470 


* 














2480 


* 














2490 


* ROUTINE TO MOVE 


ALONG X AXIS ( PRINTHEAD ) 








2500 


* 














2510 


*T 








0897- 


AE 09 


08 


2520 


MOVEX 


LDX 


STEPX 


GET OLD X STEP 


089A- 


AD OB 


08 


2530 




LDA 


DIRX 


GET X DIRECTION 


089D- 


FO 22 




2540 




BEQ 


MOVEX2 


NO MOVEMENT ? 


089F- 


20 5E 


08 


2550 




JSR 


STEPER 


INC OR DEC 


08A2- 


8E 09 


08 


2560 




STX 


STEPX 


SAVE NEW POSITION 


08A5- 


BD OF 


08 


2570 




LDA 


WIND,X 


GET Y WINDINGS 


08A8- 


OA 




2580 




ASL 






08A9- 


OA 




2590 




ASL 






08AA- 


OA 




2600 




ASL 






08AB- 


OA 




2610 




ASL 




NOW X WINDINGS 
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08AC- 8D 08 08 

08AF- A9 00 

08B1- 8D 07 08 

08B4- 20 IE 08 

08B7- A0 02 

08B9- A2 40 
08BB- CA 

08BC- DO FD 
08BE- 88 

08BF- DO FA 
08C1- 60 



08C2- 
08C5- 
08C7- 
08C8- 
08C9- 
08CA- 
08CC- 
08CF- 
08D1- 
08D2- 
08D3- 
08D4- 
08D5- 
08D7- 
08DA- 
08DC- 
08DF- 
08E1- 
08E2- 
08E3- 
08E4- 
08E5- 
08E6- 
08E8- 
08EB- 
08ED- 
08EF- 
08F1- 
08F3- 
08F5- 
08F8- 
08FA- 
08FC- 
08FE- 



AD 19 08 

29 07 

18 

2A 

2A 

85 61 

AD 19 08 

29 30 

4A 

4A 

4A 

4A 

05 61 

OD 05 08 

85 61 

AD 19 08 

29 08 

18 

2A 

2A 

2A 

2A 

85 60 

AD 19 08 

29 40 

FO 06 

A5 60 

69 28 

85 60 

AD 19 08 

29 80 

FO 06 

A5 60 

69 50 



2620 

2630 

2640 

2650 

2660 

2670 

2680 

26 90 

2700 

2710 

2720 

2730 

2740 

2750 

2760 

2770 
2780 

2790 

2800 

2810 

2820 

2830 

2840 

2850 

2860 

2870 

2880 

2890 

2900 

2910 

2920 

2930 

2940 

2950 

2960 

2970 

2980 

2990 

3000 

3010 

3020 

3030 

3040 

3050 

3060 

3070 

3080 

3090 

3100 

3110 

3120 

3130 

3140 

3150 

3160 



STA 
LDA 
STA 
JSR 
LDY 
LDX 

M0VEX1 DEX 
BNE 
DEY 
BNE 

MOVEX2 RTS 

* 

* 



* ROUTINE TO CALCULATE ADDRESS OF 

* PIXEL AT XH,XL AND Y AND RETURN 

* ACC POSITIVE IF ITS ON 



WINDS 

#$00 

DOTS 

CLOCK 

#$02 

#$40 

M0VEX1 

M0VEX1 



NO DOTS 

CLOCK THE DATA 

DELAY LOOP 



ENOUGH X ? 
ENOUGH Y ? 



PIXEL LDA 
AND 
CLC 
ROL 
ROL 
STA 
LDA 
AND 
LSR 
LSR 
LSR 
LSR 
ORA 
ORA 
STA 
LDA 
AND 
CLC 
ROL 
ROL 
ROL 
ROL 
STA 
LDA 
AND 
BEQ 
LDA 
ADC 
STA 

ADD1 LDA 
AND 
BEQ 
LDA 
ADC 



Y 

#$07 



ADRESH 

Y 

#$30 



ADRESH 

PAGE 

ADRESH 

Y 

#$08 



ADRESL 

Y 

#$40 

ADD1 

ADRESL 

#$28 

ADRESL 

Y 

#$80 

ADD2 

ADRESL 

#$50 



GET Y 

GET Y2 - YO 



MOVE INTO POSITION 

GET Y AGAIN 

MASK INTO Y5 - Y4 



MOVE INTO BOTTOM TWO BITS 
ADD TO EXISTING 
HI RES PAGE 
FINISHED WITH ADRESH 

GET Y3 ONLY 



MOVE INTO ADRESL BIT 7 



CHECK Y6 
ZERO ? 

ONE LINE OF PIXELS ( 40 DEC ) 



CHECK Y7 
ZERO ? 

TWO LINES OF PIXELS ( 80 DEC ) 

Listing 1 continued on page 418 
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Listing 1 


continued: 














0900- 


85 


60 




3170 




STA 


ADRESL 




0902- 


38 






3180 


ADD2 


SEC 






0903- 


A2 


00 




3190 




LDX 


#$00 


INITIALIZE COUNT 


0905- 


AD 


17 


08 


3200 




LDA 


XL 




0908- 


8D 


0D 


08 


3210 




STA 


SUML 


USE AS TEMP 


090B- 


AD 


18 


08 


3220 




LDA 


XH 




090E- 


8D 


OE 


08 


3230 




STA 


SUMH 


USE AS TEMP 


0911- 


AD 


OD 


08 


3240 


ADD3 


LDA 


SUML 


BEGIN DIVIDE 


0914- 


E9 


07 




3250 




SBC 


#$07 


BY SEVEN 


0916- 


8D 


OD 


08 


3260 




STA 


SUML 




0919- 


AD 


OE 


08 


3270 




LDA 


SUMH 




091C- 


E9 


00 




3280 




SBC 


#$00 




091E- 


8D 


OE 


08 


3290 




STA 


SUMH 




0921- 


30 


04 




3300 




BMI 


ADD4 


BELOW ZERO ? 


0923- 


E8 






3310 




INX 




ADD TO COUNT OF SUBTRACTIONS 


0924- 


4C 


11 


09 


3320 




JMP 


ADD 3 


REPEAT 


0927- 


AD 


OD 


08 


3330 


ADD4 


LDA 


SUML 


GET SUML AGAIN 


092A- 


69 


07 




3340 




ADC 


#$07 


RESTORE TO > ZERO 


092C- 


8D 


1A 


08 


3350 




STA 


XM0D7 


REMAINDER 


092F- 


8E 


IB 


08 


3 360 




STX 


ADRESX 


LATER INDEX 


0932- 


18 






3370 




CLC 






0933- 


A9 


01 




3380 




LDA 


#$01 


BUILD MASK 


0935- 


AE 


1A 


08 


3390 




LDX 


XMOD7 




0938- 


CA 






3 400 


ADDS 


DEX 






0939- 


30 


04 




3410 




BMI 


ADD6 


SHIFT IF POSITIVE 


093B- 


2A 






3420 




ROL 




SHIFT MASK 


093C- 


4C 


38 


09 


3430 




JMP 


ADDS 


REPEAT 


093F- 


8D 


1C 


08 


3 440 


ADD6 


STA 


XMASK 


NOW WILL MASK CORRECT BIT 


0942- 


AC 


IB 


08 


3450 




LDY 


ADRESX 


USE FOR INDEX 


0945- 


Bl 


60 




3460 




LDA 


( ADRESL ) 


,Y 


0947- 


4D 


03 


08 


3470 




EOR 


NEG 


SHOULD WE INVERT 


094A- 


2D 


1C 


08 


3480 




AND 


XMASK 


EXTRACT PIXEL 


094D- 


60 






3490 
3500 
3510 
3520 
3530 
3540 


* 
* 
* 

* 


RTS 




PIXEL ON IF ACC m 1 (POSITIVE CASE) 
* 










3550 


* ROUTINE TO RETURN 


PRINTHEAD AND 










3560 


* SPACE CARRIAGE DOWN SIX DOTS 










3570 


~k 
















3580 


* 








094E- 


A9 


FF 




3590 


CARRET 


LDA 


#$FF 


SOMETHING NEGATIVE 


0950- 


8D 


OB 


08 


3600 




STA 


DIRX 


RETURN PRINTHEAD 


0953- 


20 


97 


08 


3610 


CAR1 


JSR 


MOVEX 


NUDGE IT 


0956- 


AE 


04 


08 


3620 




LDX 


SLOT 


GET SLOT NUMBER 


0959- 


BD 


84 


CO 


3630 




LDA 


RETURN ,X 


CHECK MICROSWITCH 


095C- 


10 


F5 




3640 




BPL 


CAR1 


KEEP NUDGING 


095E- 


A9 


01 




3650 




LDA 


#$01 


SOMETHING POSITIVE 


0960- 


8D 


OB 


08 


3660 




STA 


DIRX 


NOW BACK A LITTLE 


0963- 


AE 


04 


08 


3670 


CAR2 


LDX 


SLOT 


GET SLOT NUMBER 


0966- 


BD 


84 


CO 


3680 




LDA 


RETURN ,X 


GET STATUS 


0969- 


10 


06 




3690 




BPL 


CAR3 


ENOUGH ? 


096B- 


20 


97 


08 


3700 




JSR 


MOVEX 


NO, NOT QUITE 


096E- 


4C 


63 


09 


3710 




JMP 


CAR2 


KEEP GOING 


0971- 


A9 


06 




3720 


CAR3 


LDA 


#$06 


SIX DOTS TOTAL 
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Listing 1 continued: 

0973- 8D OC 08 
0976- 20 70 08 
0979- CE OC 08 
097C- DO F8 
097E- 60 






097F- 
0982- 
0984- 
0987- 
0989- 
098C- 
098E- 
0991- 
0993- 
0996- 
0999- 
099B- 
099D- 
09A0- 
09A3- 
09A6- 
09A9- 
09AB- 
09AD- 
09B0- 
09B3- 
09B6- 
09B9- 
09BB- 
09BD- 
09C0- 
09C3- 
09C6- 
09C9- 
09CC- 
09CE- 
09D1- 
09D4- 
09D7- 
09DA- 
09DD- 
09E0- 
09E2- 
09E5- 
09E8- 



08 



08 



20 4E 09 
A9 00 
8D 19 
A9 OC 
8D 17 
A9 00 
8D 18 08 
A9 00 
8D ID 08 
20 C2 08 
FO 08 
A9 03 
6D ID 08 
8D ID 08 
EE 19 08 
20 C2 08 
FO 08 
A9 OC 
6D ID 08 
8D ID 08 
EE 19 08 
20 C2 08 
FO 08 
A9 30 
6D ID 08 
8D ID 08 
AD ID 08 
8D 07 08 
20 4B 08 
A9 01 
8D OB 08 
20 97 08 
20 97 08 
AD ID 08 
8D 07 08 
20 4B 08 
A9 01 
8D OB 08 
20 97 
20 97 



08 
08 



3730 
3740 
3750 
3760 
3770 
3780 
3790 
3 800 
3810 
3820 
3830 
3840 
3850 
3860 
3870 
3880 
3890 
3900 
3910 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4110 
4120 
4130 
4140 
4150 
4160 
4170 
4180 
4190 
4200 
4210 
4220 
4230 
4240 
4250 



CAR4 



STA DIRY 




JSR MOVEY 


MOVE DOWN ONE STEP 


DEC DIRY 


DIRY * DIRY - 1 


BNE CAR4 


AGAIN ? 


RTS 





* ROUTINE 

* 

PICTUR JSR 
LDA 
STA 

PICT1 LDA 
STA 
LDA 
STA 

PICT2 LDA 
STA 
JSR 
BEQ 
LDA 
ADC 
STA 

PICT3 INC 
JSR 
BEQ 
LDA 
ADC 
STA 

PICT4 INC 
JSR 
BEQ 
LDA 
ADC 
STA 

PICT5 LDA 
STA 
JSR 
LDA 
STA 
JSR 
JSR 
LDA 
STA 
JSR 
LDA 
STA 
JSR 
JSR 



TO TRANSFER HI RES SCREEN TO SILENTYPE 



CARRET 

#$00 

Y 

#$0C 

XL 

#$00 

XH 

#$00 

PRINT 

PIXEL 

PICT3 

#$03 

PRINT 

PRINT 

Y 

PIXEL 

PICT4 

#$0C 

PRINT 

PRINT 

Y 

PIXEL 

PICT5 

#$30 

PRINT 

PRINT 

PRINT 

DOTS 

PRINTS 

#$01 

DIRX 

MOVEX 

MOVEX 

PRINT 

DOTS 

PRINTS 

#$01 

DIRX 

MOVEX 

MOVEX 



START AT RIGHT PLACE 

INITIALIZE 

Y = 

XL m LEFT EDGE (CLIPPED) 

XH = 



PRINTLINE - 
CHECK FIRST DOT 
PIXEL ON ? 
TOP TWO DOTS 

ADD TO PRINTLINE 
NEXT PIXEL 
CHECK SECOND PIXEL 
PIXEL ON ? 
MIDDLE TWO DOTS 

ADD TO PRINTLINE 
NEXT PIXEL 
CHECK THIRD PIXEL 
PIXEL ON ? 
BOTTOM TWO DOTS 

ADD TO PRINTLINE 
PUT IT DOTS 

PLOT THREE PIXELS 
MOVE RIGHT ONE DOT 



DO IT AGAIN 



MOVE RIGHT ONE DOT 



09EB- 


EE 


17 08 4260 


INC 


XL 


X = X + 1 




09EE- 


DO 


03 4270 


BNE 


PICT6 


CARRY TO XH ? 


Listing 1 continued on page 420 
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Listing 1 


continued: 


















09F0- 


EE 


18 


08 


4280 




INC 


XH 








09F3- 


CE 


19 


08 


4290 


PICT6 


DEC 


Y 








09F6- 


CE 


19 


08 


4300 




DEC 


Y 


Y = Y - 2 






09F9- 


A9 


OC 




4310 




LDA 


#$0C 


XL - OC ? (XL,XH - 268 , 


CLIPPED ) 


9FB- 


CD 


17 


08 


4320 




CMP 


XL 








09FE- 


DO 


91 




4330 




BNE 


PICT2 


NOT AT END YET 






OAOO- 


A9 


01 




4340 




LDA 


#$01 


XH = 1 ? 






OA02- 


CD 


18 


08 


4350 




CMP 


XH 








OA05- 


DO 


8A 




4360 




BNE 


PICT2 


NOT AT END YET 






0A07- 


EE 


19 


08 


4370 


PICT7 


INC 


Y 








OAOA- 


EE 


19 


08 


4380 




INC 


Y 








OAOD- 


EE 


19 


08 


4390 




INC 


Y 


Y = Y + 3 






OAIO- 


AD 


19 


08 


4400 




LDA 


Y 








OA13- 


CD 


06 


08 


4410 




CMP 


LEN 


HI RES PAGE END 






OA16- 


BO 


06 




4420 




BCS 


PICT8 


WE'RE DONE 






OA18- 


20 


4E 


09 


4430 




JSR 


CARRET 


START NEW PRINT LINE 






OA1B- 


4C 


87 


09 


4440 




JMP 


PICT1 








OA1E- 


AE 


04 


08 


4450 


PICT8 


LDX 


SLOT 


GET SLOT NUMBER 






OA21- 


A9 


00 




4460 




LDA 


#500 


GET ZERO 






OA2 3- 


9D 


81 


CO 


4470 




STA 


STROBE , 


X MAKE SURE PRINTER WINDINGS ARE 


OFF 


0A26- 


60 






4480 




RTS 











SYMBOL TABLE 



08F5- 


ADD1 


0902- 


ADD2 


0911- 


ADD 3 


0927- 


ADD4 


0938- 


ADDS 


093F- 


ADD6 


0061- 


ADRESH 


0060- 


ADRESL 


081B- 


ADRESX 


0953- 


CAR1 


0963- 


CAR2 


0971- 


CAR3 


0976- 


CAR4 


094E- 


CARRET 



0823- 


CLK1 


081E- 


CLOCK 


080B- 


DIRX 


080C- 


DIRY 


0807- 


DOTS 


0800- 


GRAPH 


0806- 


LEN 


0897- 


MOVEX 


08BB- 


MOVEX1 


08C1- 


M0VEX2 


0870- 


MOVEY 


0890- 


MOVEY1 


0896- 


M0VEY2 


0803- 


NEG 


0805- 


PAGE 



0987- 


PICT1 


0991- 


PICT2 


09A3- 


PICT3 


09B3- 


PICT4 


09C3- 


PICT5 


09F3- 


PICT6 


0A07- 


PICT7 


0A1E- 


PICT8 


097F- 


PICTUR 


08C2- 


PIXEL 


0857- 


PRIN1 


081D- 


PRINT 


084B- 


PRINTS 


C084- 


RETURN 


0804- 


SLOT 



0867- 


STEP1 


086F- 


STEP2 


085E- 


STEPER 


0809- 


STEPX 


080A- 


STEPY 


C081- 


STROBE 


080E- 


SUMH 


080D- 


SUML 


080F- 


WIND 


0808- 


WINDS 


0818- 


XH 


0817- 


XL 


081C- 


XMASK 


081A- 


XMOD7 


0819- 


Y 




New! Tl LCD Programmer. 

Hexadecimal and Octal Calculator/Converter. 

The brand new tilt-top Tl LCD Programmer can save you 
hours of work. It was designed specifically for the 
problems you do, and has features that make it ideally 
suited for applications in computer programming, 
debugging, repair and digital logic design. 

• Performs arithmetic in any of three number bases — OCT, 
DEC, HEX. 

• Integer, two's complement arithmetic in OCT and HEX. 

• One's complement capability in OCT and HEX. 

• Converts numbers between OCT, DEC and HEX. 

• Fifteen sets of parentheses available at each of four 
processing levels. 

• Logical functions AND, OR, EXCLUSIVE OR and SHIFT 
operate bit by bit on OCT or HEX numbers. 

Unisource Electronics has committed to buy Tl's initial 
production of this unique product. Availability Is 
limited! Order now. 



15-Day Free Trial, 

The best way to evaluate the Tl LCD 
Programmer is to try it yourself — on the 
job — for 15 days. If you're not 100% 
satisfied, simply return it for a full refund. 
Order now by calling toll-free: 

1-800-858-4580 

In Texas call 1-806-745-8835 
Lines open 8 am to 6 pm CST 




fffld? 



Just give us your name, shipping address 
and Visa or MasterCard number and we 
will charge the tax deductible* $75.00 
purchase price, plus $2.00 shipping and 
handling (Texas residents also add 5% 
sales tax) to your account. Or send your 
check or money order to: 

Unisource Electronics, Inc. 

P.O. Box 64240 • Lubbock, Tx. 79464 
• When used for business. 
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Circle 417 on inquiry card. 



Listing 2: If you do not have a 6502 
assembler for your Apple, you can enter 
this previously assembled version of the 
graphics-print program directly into the 
Apple's memory using the machine- 
language monitor. 



;$800 


.A26 














0800- 


4C 


7F 


09 


FF 


10 


20 


CO 


00 


0808- 


00 


00 


00 


00 


00 


00 


00 


03 


0810- 


02 


06 


04 


OC 


08 


09 


01 


00 


0818- 


00 


00 


00 


00 


00 


00 


AE 


04 


0820- 


08 


AO 


10 


AD 


07 


08 


29 


01 


0828- 


09 


OE 


9D 


81 


CO 


6E 


08 


08 


0830- 


6E 


07 


08 


88 


DO 


ED 


A9 


1C 


0838- 


9D 


81 


CO 


A9 


18 


9D 


81 


CO 


0840- 


A9 


1C 


9D 


81 


CO 


A9 


OC 


9D 


0848- 


81 


CO 


60 


A9 


00 


8D 


08 


08 


0850- 


20 


IE 


08 


AO 


02 


A2 


FF 


CA 


0858- 


DO 


FD 


88 


DO 


FA 


60 


10 


07 


0860- 


CA 


10 


OC 


A2 


07 


10 


08 


E8 


0868- 


8A 


C9 


08 


90 


02 


A2 


00 


60 


0870- 


AE 


OA 


08 


AD 


OC 


08 


FO 


IE 


0878- 


20 


5E 


08 


8E 


OA 


08 


BD 


OF 


0880- 


08 


8D 


08 


08 


A9 


00 


8D 


07 


0888- 


08 


20 


IE 


08 


AO 


11 


A2 


FF 


0890- 


CA 


DO 


FD 


88 


DO 


FA 


60 


AE 


0898- 


09 


08 


AD 


OB 


08 


FO 


22 


20 


08A0- 


5E 


08 


8E 


09 


08 


BD 


OF 


08 


08A8- 


OA 


OA 


OA 


OA 


8D 


08 


08 


A9 


08B0- 


00 


8D 


07 


08 


20 


IE 


08 


AO 


08B8- 


02 


A2 


40 


CA 


DO 


FD 


88 


DO 


08C0- 


FA 


60 


AD 


19 


08 


29 


07 


18 


08C8- 


2A 


2A 


85 


61 


AD 


19 


08 


29 


08D0- 


30 


4A 


4A 


4A 


4A 


05 


61 


OD 


08D8- 


05 


08 


85 


61 


AD 


19 


08 


29 


08E0- 


08 


18 


2A 


2A 


2A 


2A 


85 


60 


08E8- 


AD 


19 


08 


29 


40 


FO 


06 


A5 


08F0- 


60 


69 


28 


85 


60 


AD 


19 


08 


08F8- 


29 


80 


FO 


06 


A5 


60 


69 


50 


0900- 


85 


60 


38 


A2 


00 


AD 


17 


08 


0908- 


8D 


OD 


08 


AD 


18 


08 


8D 


OE 


0910- 


08 


AD 


OD 


08 


E9 


07 


8D 


OD 


0918- 


08 


AD 


OE 


08 


E9 


00 


8D 


OE 


0920- 


08 


30 


04 


E8 


4C 


11 


09 


AD 


0928- 


OD 


08 


69 


07 


8D 


1A 


08 


8E 


0930- 


IB 


08 


18 


A9 


01 


AE 


1A 


08 


093 8- 


CA 


30 


04 


2A 


4C 


38 


09 


8D 


0940- 


1C 


08 


AC 


IB 


08 


Bl 


60 


4D 


0948- 


03 


08 


2D 


1C 


08 


60 


A9 


FF 


0950- 


8D 


OB 


08 


20 


97 


08 


AE 


04 


0958- 


08 


BD 


84 


CO 


10 


F5 


A9 


01 


0960- 


8D 


OB 


08 


AE 


04 


08 


BD 


84 


0968- 


CO 


10 


06 


20 


97 


08 


4C 


63 


0970- 


09 


A9 


06 


8D 


OC 


08 


20 


70 


0978- 


08 


CE 


OC 


08 


DO 


F8 


60 


20 


0980- 


4E 


09 


A9 


00 


8D 


19 


08 


A9 


0988- 


OC 


8D 


17 


08 


A9 


00 


8D 


18 


0990- 


08 


A9 


00 


8D 


ID 


08 


20 


C2 


0998- 


08 


FO 


08 


A9 


03 


6D 


ID 


08 


09A0- 


8D 


ID 


08 


EE 


19 


08 


20 


C2 


09A8- 


08 


FO 


08 


A9 


OC 


6D 


ID 


08 



//PROCESSOR 
PROFESSIONALS 



Hamilton Standard, a world leader in sophisticated control 
systems and automatic test equipment, is currently seeking 
microprocessor professionals in the following disciplines to staff 
several of our exciting programs. 

SOFTWARE DESIGN ENGINEERS 

EXPERIMENTAL/ 

PROJECT ENGINEERS 

SYSTEMS DESIGN ENGINEERS 

HARDWARE DESIGN ENGINEERS 



Among our programs are microprocessor based fuel controls for 
diesel and gas turbine engines, environmental control systems 
for aerospace applications, aircraft flight control systems, and 
special purpose automatic test equipment for aerospace and 
industrial systems. Our programs involve use of state-of-the-art 
and advanced circuitry such as commercially available and cus- 
tom microprocessors to accomplish control and direction of a 
system. 

Employment at Hamilton Standard will provide you with techni- 
cal challenges and an opportunity to be involved in achieving 
major breakthroughs in technology. 

We offer salaries fully commensurate with education and techni- 
cal background, an excellent benefit package, and a challenging 
and rewarding future. 

To be considered for these positions, please send your resume 
in confidence to: 

Michael D. Bowen 
Senior Professional Recruiter 
Hamilton Standard Division 
United Technologies 
Windsor Locks, CT 06096 

or call collect: (203) 623-1621, ext. 2372 




UNITED 
TECHNOLOGIES 



M | r; J ,-••- 



An equal opportunity employer 
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Listing 2 continued: 












09B0- 


8D 


ID 


08 


EE 


19 


08 


20 


C2 


09B8- 


08 


FO 


08 


A9 


30 


6D 


ID 


08 


09C0- 


8D 


ID 


08 


AD 


ID 


08 


8D 


07 


09C8- 


08 


20 


4B 


08 


A9 


01 


8D 


OB 


09D0- 


08 


20 


97 


08 


20 


97 


08 


AD 


09D8- 


ID 


08 


8D 


07 


08 


20 


4B 


08 


09E0- 


A9 


01 


8D 


OB 


08 


20 


97 


08 


09E8- 


20 


97 


08 


EE 


17 


08 


DO 


03 


09F0- 


EE 


18 


08 


CE 


19 


08 


CE 


19 


09F8- 


08 


A9 


OC 


CD 


17 


08 


DO 


91 


0A00- 


A9 


01 


CD 


18 


08 


DO 


8A 


EE 


OA08- 


19 


08 


EE 


19 


08 


EE 


19 


08 


OAIO- 


AD 


19 


08 


CD 


06 


08 


BO 


06 


OA18- 


20 


4E 


09 


4C 


87 


09 


AE 


04 


OA20- 


08 


A9 


00 


9D 


81 


CO 


60 







NEC 



PC-8023A Printer 




The NEC8023 matrix printer 
outperforms every primer in its 
price range. . , and then some. 
Numerous software-accessible 
fonts For versatility, legibility, 
variety, contrast and emphasis. 
Crisp clear, clean dot-matrix im- 
pressions on your choice of 
friction- fed or pin-fed paper. Stan- 
dard Centronics type parallel inter- 
face. 



$509.88 Order No. 2A3 

I High resolution graphics 

I Proportional spacing 

I 8 character sizes 

I 1 unique alphabets 

I 100 CPS prim speed 

I Bidirectional, Logic Seeking 

I Friction feed/adjustable trae 

I Bidirectional paper feed 



HIGH TECHNOLOGY AT AFFORDABLE PRICES 



I— ®m 



CALL TOtt FREE 
l-MO-ttt-3900 
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Heath 
Users 



Double Your 
5%" disk storage 
capacity without adding a drive. 

Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 5 l / 4 " drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density. 8" and 
h 1 /" drives — simultaneously. 

Call 714/275-1272 today 
or write for details. 



Ol 



CD R. Systems In 
Controlled Data Recording Systems, Inc. 
7667 Vickers St.. San Diego, CA 92111 
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Listing 3: Several examples of Apple high-resolution pictures printed on a Silentype 
using the author's double-width graphics-print routine. 
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Text continued from page 413: 

output port is connected to the serial 
data line), 16 bytes of data must be 
written to the port for each command 
sent to the printer. Bits 1, 2, and 3 of 
each byte have been set as guard bits 
to prevent confusion over the value 
of bit 0. Once the 16 data bytes have 
been stored to the output location, 4 
stop bits must be transmitted to in- 
form the printer that we have reached 
the end of a command word. An ex- 
ample of a typical transmission is 
given in table 2. 

The first 7 bits of the 2 transmission 
bytes control the thermal printhead. 
The thermal printhead consists of 
seven resistors (transistors are also 
used) deposited on a ceramic base. 
When these elements are heated, a 
dot will appear on the paper if the 
printhead is allowed to dwell at that 
position. The darkness of the dot will 
depend on the dwell time. (Darkness 
may also be controlled by multiple 
firings of the thermal elements.) 

The stepper-motor windings are 
controlled by the last 8 data bits. (Bit 
8 is not used as far as I can 
determine.) In the Silentype, there are 
separate stepper motors to move the 
drive roller and the thermal print- 
head. Both motors are identical four- 
winding stepper motors with 48 steps 



per revolution. To step either motor, 
you must know the last step made 
and energize the windings for the next 
step. In the full-step sequence (used 
by the Silentype routines) there are 
four steps. I use an 8-step sequence 
(called electronic half-stepping) for 
slightly smoother operation. Table 3 
shows the two stepping sequences for 
the printhead motor. The carriage 
motor is similar, but the upper 4 bits 
are used. Either motor can be stepped 
clockwise or counterclockwise by ex- 
ercising the stepping sequence in 
reverse order. 

Fine Tuning 

The dot density can be adjusted by 
changing the delays in the PRINT 
DOTS routine. The 2-byte value is at 
locations 854 and 856 hexadecimal 
(2132 and 2134 decimal). The current 
delay value is 02FF (767). The move- 
ment of the printhead can be speeded 
up or slowed down by the delay 
values in locations 8B8 and 8BA 
hexadecimal (2232 and 2234 decimal). 
The delay I found to give the fastest 
movement without any skipping was 
0240 (576). Likewise, the movements 
of the carriage can be speeded up or 
slowed down by the delay values at 
locations 88D and 88F hexadecimal 



Transmission Details 



Ptinthead dot 1 (top dot) 

Printhead dot 2 

Printhead dot 3 

Printhead dot 4 

Printhead dot 5 

Printhead dot 6 

Printhead dot 7 (bottom dot) 

Not Used (?) 

Drive roller stepper winding 1 
= Drive roller stepper winding 2 
s Drive roller stepper winding 3 
= Drive roller stepper winding 4 
= Printhead stepper winding 1 
= Printhead stepper winding 2 
* Printhead stepper winding 3 
= Printhead stepper winding 4 



Table 2: Details of the 20-bit command word which controls the Silentype printer. 
Each of the first 7 bits corresponds to a thermal element in the printhead or one dot 
on the paper. Bits 9 through 12 control the stepping of the paper roller motor, while 
bits 13 through 16 control the motor, which positions the printhead. The 4 stop bits 
inform the printer that the current command word has ended. 
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or 


$1F Data bit 1 


$1E 


or 


$1F Data bit 2 


$1E 


or 


$1F Data bit 3 


$1E 


or 


$1F Data bit 4 : 


$1E 


or 


$1F Data bit 5 - 


$1E 


or 


$1F Data bit 6 : 


$1E 


or 


$1F Data bit 7 : 


$1E 


or 


$1F Data bit 8 = 


$1E 


or 


$1F Data bit 9 ■- 


$1E 


or 


$1F Data bit 10 


$1E 


or 


$1F Data bit 11 


$1E 


or 


$1F Data bit 12 


$1E 


or 


$1F Data bit 13 


$1E 


or 


$1F Data bit 14 


$1E 


or 


$1F Data bit 15 


$1E 


or 


$1F Data bit 16 


$1C 




Stop bit 


$18 




Stop bit 


$1C 




Stop bit 


$0C 




Stop bit 



(2189 and 2191 decimal). The carriage 
has considerably more inertia so this 
delay value is currently 11FF hexa- 
decimal (4607 decimal). The PICTUR 
routine can print the lines of pixels 
only in multiples of three (printhead 
dot 7 is not used) so the page length 
parameter in location 806 hexa- 
decimal (2054 decimal) prints 159 
lines (9F in hexadecimal) instead of 
160. 

One likely reason that Apple did 
not develop the double-sized graphics 
is that some pixels have to be clipped 
from the left and right edges because 
of paper size. I clip twelve vertical 
rows from each side of the screen. In 
most cases, this still gives a good pic- 
ture, but these limits can be changed 
if necessary. The left edge is checked 
at location 987, and the right edge is 
checked at 9F9. 

With the basics of the Silentype 
printer in mind, the operation of the 
assembly-language routines should be 
fairly clear. Now — double your fun 
with Silentype. ■ 



Full Step Sequence 




Step 


Winding 
W4 W3 W2 W1 


Hex 


1 
2 
3 
4 


11 

110 
110 
10 1 


$03 

$06 
$0C 
$09 


Half Step Sequence 




Step 


Winding 
W1 W2 W3 W4 


Hex 


1 
2 
3 
4 
5 
! 6 
7 
8 


11 
10 
110 
10 
110 
10 
10 1 
1 


$03 
$02 
$06 
$04 
$0C 
$08 
$09 
$01 


Table 3: To control the two stepper 
motors in the Silentype printer, these 
4-bit codes are inserted into the com- 
mand word described in table 2. Each 


motor-control sequence 
transmitted sequentially, at 


must be 

; shoion; 


skipping a code will result in improper 
operation. Transmitting the sequence 
in reverse order will step the motors in 
the opposite direction. The author uses 
the half-step sequence for smoother 
operation. 
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reasons why... the new 
Moore Computer Supplies Catalog 
is the only one you'll ever need! 



81 



'88r- 



C(»AP^tOG 



INow, you can buy the best, 
■ top-quality computer and 
word processing supplies from 
Moore— serving business for 
100 years. 

2 Moore offers you a large selec 
■ tion of leading brand name 
supplies. High-performance prod- 
ucts for today and tomorrow that 
have passed rigorous examination 
by our team of Product Specialists. 



3 Low prices. Our skilled buyers are in touch with 
■ market trends, worldwide, and use Moore's buying 
power to bring you real savings. 

4 All prices guaranteed to August 31 , 1982, regard- 
■ less of inflation. 



5 We move fast. Our standard practice is to process 
■ and ship every order within 24 hours from one of 
Moore's four regional warehouses. 




6 You save money and 
■ time. All products 
stocked in our own 
warehouses. No middlemen. 
No hassles. And, no delays. 

Emergency overnight delivery 

when you need supplies 

NOW. 



It's easy to order by mail. Or, call us toll-free 
any business day, 8 a.m.— 5 p.m. (your time 
anywhere in the continental U.S.) for 
fastest delivery. 



The only toll-free technical assistance line in the 

industry. Practical, professional help is always as 

close as your telephone. Another free 

service from Moore. 



10 



Moore guarantees your 100% satisfaction, no 
strings attached. Every product is backed by 
our no nonsense, unconditional written guarantee. 



To get your free copy of The Moore Computer Supplies Catalog, call us toll-free, 800-323-6230* ext. 108, or fill in and mail the coupon below. 







Call toll-free TODAY! 800-323-6230, ext. 108 

*ln Illinois, call 312-459-0210, ext. 108. *ln Alaska and Hawaii, 800-323-4185, ext. 108. 



Send for your 
FREE catalog 
today! 

Complete and mail this 
coupon or call the toll-free 
number above. 

© 1982 Moore Business Forms, Inc. 



Name. 



_Title_ 



Company_ 
Address_ 
City 




.State . 



-Zip Code_ 



Catalog Group 

MOORE 

BUSINESS 

CENTER 

A Division of Moore Business Forms 

Moore Computer Supplies Catalog 
Dept. 108 
P.O. Box 20 
Wheeling, IL 60090 
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SYSTEMS 



Single-Board 

The single-board Net/82 
gives S- 1 OO-bus-system 
users complete network- 
ing capabilities, including 
bank-switched memory 
and parity checking for de- 
tection of memory mal- 
functions. The Net/82 fea- 
tures a Z80A processor, 
two serial ports, optional 
floating-point processor, 



for Multiusers 

interrupt controller, 
shadow EPROM (erasable 
programmable read-only 
memory), a real-time 
clock, and an S-IOO 
parallel port for com- 
munication with the 
master processor. 

The Net/82 is compati- 
ble with the MuDOS, 
CP/M, MP/M, and CP/Net 




North Star Takes 

North Star Computers' 
new Advantage stand- 
alone desktop microcom- 
puter system has full 
graphics capabilities. The 
fully integrated system is 
capable of producing bar 
and pie charts, plotted 
graphics, and three-di- 
mensional visual displays, 
The Advantage features 
two integrated double- 
sided double-density 
floppy-disk drives, an 
87-key typewriter-style 
keyboard with 15 pro- 
grammable function keys, 
a 1 2-inch video-display 
screen, business-graphics 
software, self-diagnostic 
capabilities, and com- 
patibility with Horizon 
series software. 

The Advantage is com- 
patible with all the North 
Star-developed software 



Advantage 

for the Horizon series. Op- 
tional software packages 
that support the CP/M 
operating system and 
North Star's application- 
support packages for 
word and data processing 
are available. in the future, 
North Star's Advantage 
and Horizon series com- 
puters will be enhanced to 
attach directly to local net- 
works. This allows busi- 
ness users to decide now 
in favor of single- or multi- 
user systems without fear 
of short-term ob- 
solescence. 

The Advantage costs 
$3999. Contact North Star 
Computers Inc., 14440 
Catallna St., San Leandro, 
CA 94577, (415) 
357-8500. 

Circle 427 on inquiry card. 



operating systems. The 
1 28K-byte bank-switched 
memory option allows the 
program to select from 48 
to 63 K bytes of user-pro- 
grammable memory, con- 
trolled through an I/O (in- 
put/output) port. Each 
serial port can be custom- 
ized for a variety of ap- 
plications, such as an inter- 
face with a serial printer. 
The interrupt controller 
provides standard inter- 
rupt configurations by 
means of jumper plugs, 
but wire-wrap connections 
can be made to achieve 
special interrupt configura- 
tions. The real-time clock 
provides a 60-Hz interrupt 
source, which is derived 
from the data-rate clock. In 
a networking configura- 
tion, the Net/82 performs 
as a slave processor. Each 
slave operates indepen- 
dently, except for resource 
queuing in the master, 
which makes the entire 
system appear to be ded- 
icated to each user. The 
master processor has com- 
plete control over each 
slave and can reset or in- 
terrupt a slave at any time. 
The Net/82 costs $ 1 395 
or, with 128K bytes and 
the floating-point proces- 
sor, $1995. Contact 
MuSYS Corp., Suite 11, 
1451 Irvine Blvd., Tustin, 
CA 92680, (7 14) 
750-5693. 
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Multiuser 
Development System 

Ithaca Intersystems' 
DPS-8000 is a 16-bit, 
Z8000-based, multiuser 
system. It features a 20-slot 
S-I00 mainframe, ad- 
vanced memory manage- 



ment with up to 128K 
bytes of protected 
memory per user, 2.5 
megabytes of parity mem- 
ory in 256K-byte incre- 
ments, serial and parallel 
I/O (input/output), and 
DMA (direct memory ac- 
cess) hard-disk controller 
with 32-bit error checking 
and control. 

The DPS-8000 has sn 
advanced multiuser and 
multitasking Unix-compat- 
ible operating system 
called Coherent. Coherent 
has a full range of utilities 
and compilers, file and 
device handling capabil- 
ities, and real-time respon- 
siveness. Also included is 
Interpak 8000— a special 
set of utilities designed to 
aid programmers in the 
rapid editing, correcting, 
and documentation of 
software. For details, con- 
tact Ithaca Intersystems, 
Inc., 1650 Hanshaw Rd., 
FOB 91, Ithaca, NY 
14850, (800) 847-2088; in 
New York (607) 257-0190. 
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Flexible Business 
Computer 

Data Technology In- 
dustries' System 10 is a 
280-based single-user busi- 
ness computer that runs 
CP/M software. The Sys- 
tem 10 has 65K bytes of 
read and write user-pro- 
grammable memory and 
2K bytes of PROM (pro- 
grammable read-only 
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memory). By using 
double-sided, double- 
density 5'/4-inch disk 
drives and 5 '/4 -inch Win- 
chester hard disks, the 
System ]0 provides from 
700K bytes to 5 mega- 
bytes of disk storage. On- 
screen data are easily 
managed because a sep- 
arate microprocessor 
handles the keyboard and 
video display. A clear-to- 
end-of-line function and 
an addressable cursor are 
coupled with a transfer 
rate for responsive video 
displays. Other features in- 
clude power-down disk 
protection, switching 
power supply, and the 
capability of supporting 
multiple users by linking 
several System 10s or by 
having one System 1 act 
as the master. Contact 
Data Technology Indus- 
tries, 700 Whitney St., San 
Leandro, CA 94577, (415) 
638-1206. 
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Fortune Shines 
on the 68000 

The Fortune 32: 1 6 desk- 
top microcomputer is 
based on the Motorola 
68000 microprocessor. It 
features the Unix operat- 
ing system and a full range 
of business applications 
software packages. The 
basic Fortune 32:16 in- 
cludes a 32-bit micropro- 
cessor with a 16-bit data 
path, expandable memory 
from I28K bytes to 
1 megabyte, a 1 -mega- 
byte 5 14 -inch floppy-disk 
drive, a keyboard, and a 
1 2-inch video-display 
screen. For applications re- 
quiring greater storage 
capacities, a 5 14 -inch 



Winchester disk drive with 
5, 10, or 20 megabytes of 
storage is available. 

The single-user Fortune 
32:16 is readily expand- 
able to a multiuser, multi- 
application system. It can 
be upgraded in the field to 
a multiuser, timeshared 
system that can be em- 
ployed in a Xerox Ethernet 
network. 

The Fortune 32:16 sup- 
ports most widely used 
languages, including 
BASIC, COBOL, FOR- 
TRAN, Pascal, and C. Its 
99-key keyboard is remov- 
able. The keyboard has a 
1 5-key numeric keypad 
with nine cursor-control 
keys and 1 6 pro- 
grammable-function keys. 

The basic Fortune 32: 1 6 
system costs S4995. Con- 
tact Fortune Systems 
Corp., 1501 Industrial Rd., 
San Carlos, CA 94070, 
(415) 595-8444. 
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Gateway for 
Designers 

Forward Technology 
has unveiled the third 
member of its Gateway 
Series of Multibus-com- 
patible single-board com- 
puters: the FT-68M. Based 
on the 16-bit Motorola 
68000, the FT-68M has 
256K bytes of user-pro- 
grammable memory, in- 
cluding error detection, 
two-level, multiprocess 
memory management 
and protection, serial and 



parallel communication 
facilities, and five 
counter/timers. The 
FT-68M is designed to 
assist system designers 
who need the power and 
flexibility of the 68000 
combined with 256K 
bytes on a single Multibus- 
compatible board. 

The FT-68M has two 
user-programmable RS- 
232C interfaces, and its 
serial interfaces will 
operate In either syn- 
chronous or asyn- 
chronous modes. Among 
its other features are Xenix 
operating system com- 
patibility, no wait states 
with local RAM (random- 
access memory), up to 
32K bytes of PROM (pro- 
grammable read-only 
memory), dual serial-com- 
munication channels, 
single 16-bit input port, 
8-megabyte addressability, 
8 MHz clock rate, and IEEE 
(Institute of Electrical and 
Electronics Enginneers) 
P-796 Bus (Multibus) with 
Multimaster capabilities. 
The FT-68M costs $3495. 
Contact Forward Tech- 
nology Inc., 2595 Martin 
Ave., Santa Clara, CA 
95050, (408) 988-2378. 
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Single-Board 
Computer 

RCP Systems' IEEE (In- 
stitute of Electrical and 
Electronics Engineers) 
S-100 interface board is a 
single-board computer for 
the hobbyist or small-sys- 
tems manufacturer. The 
board has a 4-MHz Z80 
microprocessor, a 2716 
EPROM (erasable pro- 
grammable read-only 
memory), a four-channel 



timer, two parallel ports, 
two serial ports with on- 
board drivers and receivers 
with data rates ranging 
from 75 to 38,400 bits per 
second, and 1 6K bytes of 
dynamic user-program- 
mable memory expand- 
able to J28K bytes with 
software bank-select of 
the upper and lower 
banks. Other features in- 
clude an S-100 slave ad- 
dress of 1 to 64, an Inter- 
rupt-driven system, and 
five onboard regulators. 

The board costs $1395, 
assembled and tested. 
Contact RCP Systems Inc., 
1020 East 1 8th Ave., 
North Kansas City, MO 
64116, (816) 221-0816. 
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Let the Professor 
Show You 

Looking for an inexpen- 
sive way to learn how to 
design a program? Let the 
Micro- Professor show 
you. The Micro-Professor 
is a book-shaped 
Z80-based microcomputer 
learning tool. It has a 
2K-byte ROM (read-only 
memory) monitor program 
with system initialization, 
keyboard and display 
scan, and tape write and 
read. Micro- Professor 
features 2K bytes of user- 
programmable memory, 
24 parallel I/O (input/out- 
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put) lines, audiotape inter- 
face, system clock, and a 
single power supply. As 
your knowledge of micro- 
computing grows, you 
can expand the Micro- 
Professor to Z80-CTC and 
Z80-PIO and add an 
EPROM (erasable pro- 
grammable read-only 
memory) and a prototyp- 
ing board. 

Documentation in- 
cludes a user's manual 
and a book of 18 sample 
programs and experiments 
that range from simple 
software programming to 
complex electronic-control 
systems. The manual in- 
cludes the source listings 
for the 2K-byte monitor 
program, schematic 
diagrams, and operating 
instructions. It also 
describes the hardware 
and software specifica- 
tions. The Micro-Professor 
costs $99; dealer inquiries 
are welcomed. Contact 
Multitech Industrial Corp., 
977-1 Min Shen E. Rd., 
Taipei 105, Taiwan, 
Republic of China, Telex: 
23756 Multiic. 

Circle 433 on inquiry card. 

6-MHz Card for 
S-IOO Systems 

The CP 600 Central Pro- 
cessor Card can increase 
your S- 1 00 system's 
throughput by as much as 
50%. The CP 600 is a 
6-MHz, 8-bit Z80 card that 
conforms to the IEEE (In- 
stitute of Electrical and 
Electronics Engineers) 696 
(i.e., S-100) standard. Two 
onboard ports extend 
memory addressing to 24 
bits and I/O (input/output) 
addressing to 16 bits, 
which allows up to 16 



megabytes of system 
memory and 64K bytes of 
system I/O. The system 
memory refresh is per- 
formed as a standard 
S-100 memory-read cycle, 
minimizing the need for 
special logic on memory 
cards. To accommodate 
64K-byte dynamic-mem- 
ory devices, the 8 lower 
address bits are used for 
refreshing. 

The CP 600 has a crys- 
tal-controlled master clock, 
jumper-selectable on- 
board-generated memory 
and I/O wait states, and 
onboard EPROM (eras- 
able programmable read- 
only memory). The CP 
600 is available from Echo 
Communications Corp., 
1708 Stierlin Rd., Moun- 
tain View, CA 94043, 
(415) 969-6086. 
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Single-Chip 
Microcomputer 

General Instrument has 
introduced a new 8-bit 
single-chip microcomputer 
called the PIC16C55. The 
PIC16C55 is a low-power 
consumption, 28-pin 
device with wide power- 
supply tolerances. 
Although nominally a 5-V 
device, the chip will ac- 
cept voltages ranging be- 
tween 2.5 and 6 V. The 
device is a CMOS (com- 
plementary metal-oxide 
semiconductor) circuit ar- 
ray that contains user-pro- 
grammable memory, eight 
user-defined I/O (in- 
put/output) lines, a central 
processing unit, and ROM 
(read-only memory). The 
device can perform logical 
processing, basic code 
conversions and for- 
matting, and can generate 




Link Sorcerers 

Exidy Systems' Dis- 
play/S-100 unit links the 
Sorcerer computer to any 
S-100-bus product. The 
Dispiay/S- 1 00 combines 
the expansion capability of 
S-100 products within an 
enclosure that houses a 
J 2-inch green-phosphor 
video display for the 
Sorcerer. The unit is 
mounted on a swivel-base 
stand, and the video 
screen sports a 20-MHz 
bandwidth for high res- 



to S-100 Bus 

olution. The unit's S-100 
bus is a self-contained 
motherboard with power 
supply and translation 
logic for the Sorcerer com- 
puter. 

The Display /S- 1 00 in- 
cludes cables and docu- 
mentation. The suggested 
retail price is $699. Con- 
tact Exidy Systems, Inc., 
1234 Elko Dr., Sunnyvale, 
CA 94086, (408) 
734-983 1 . 

Circle 435 on inquiry card. 



timing and control signals 
for I/O devices. 

Internally, the device 
consists of three functional 
elements connected by a 
single bidirectional bus: 
the register file, consisting 
of 32 addressable 8-bit 
registers, an arithmetic 
logic unit, and a program 
ROM of 512 program 
words, each 12 bits wide. 
The device features an in- 
telligent controller for 
stand-alone operations, 32 
by 8-bit programmable 
memory, a real-time clock 
counter, onboard or 
crystal-cont rolled 
oscillator, single-word in- 
structions, single-supply 
operation, and software 
compatibility with other 
members of General In- 
strument's PIC family. The 
eight I/O registers provide 
latched lines for interfacing 
to a wide variety of ap- 
plications, such as scan 
keyboards, drive displays, 
electronic-game control, 
and vending machines. 

Software support is 
available, and sample pro- 
grams can be used to 
develop programs that 
can be assembled into 
machine language using 
PICAL, which was special- 
ly designed for the PIC 
series. PICAL is available in 
a FORTRAN IV version. 
Contact General Instru- 
ment, 600 West John St., 
Hicksville, NY 1 1802, 
(516) 733-3107. 

Circle 436 on inquiry card. 



Programming and 
Design System 

The IDC-8 is a pro- 
gramming and design sub- 
system based on the Intel 
8088 microprocessor. Soft- 
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ware developed on the 
IDC-8 is compatible with 
other 8088-based com- 
puters, including the IBM 
Personal Computer. The 
device features an 
18-square-inch wire-wrap 
area for special design ap- 
plications, card expan- 
sions, and additional 
peripheral-support circuitry 
and processors. The IDC-8 
includes a 5-MHz 8088 
microprocessor, monitor 
software in an 8755 I/O 
(input/output) ROM (read- 
only memory), I K bytes of 
static RAM (random- 
access memory), 256 
bytes of I/O memory, and 
an 825 1 -based video-dis- 
play interface. The I/O 
ROM and the UO RAM 
have a total of 38 parallel 
I/O lines. The device re- 
quires 5 volts at I amp, 
and it communicates by 
means of an RS-232C ter- 
minal. 

The IDC-8 is fully assem- 
bled and tested and is ship- 
ped with complete docu- 
mentation for hardware 
and software applications. 
It costs $399; kit versions 
are available. For details, 
contact Intelligent Devices 
Corp., One Cameron PI., 
Wellesley, MA 02181, 
(617) 237-7327. 

Circle 467 on inquiry card. 



Symbol-Processing 
System 

The Symbolics 3600 is a 
dedicated computer sys- 
tem that's designed for 
high-productivity software 
development and support 
of large symbolic systems. 
Typical applications in- 
clude CAD (computer- 
aided design), artificial in- 
telligence, and expert sys- 



tems. The primary lan- 
guage of the 3600 is Sym- 
bolics' ZetaLisp, an ex- 
pressive, efficient, and ex- 
tensible langauge. Fully in- 
tegrated into the ZetaLisp 
language is a unique ap- 
proach to object-oriented 
programming called the 
Flavor System. In addition 
to ZetaLisp, FORTRAN-77 
and Pascal can be run on 
the 3600. 

The basic Symbolics 
3600 hardware consists of 
a high-performance micro- 
coded central processing 
unit with 36-bit tagged ar- 
chitecture and 32-bit data 
paths, special features for 
symbolic computing, 
1.125 megabytes of main 
memory, a fast-access 
67-megabyte Winchester 
hard-disk drive, 10-mega- 
bit-per-second Ethernet 11 
network interface, two 
serial lines, and a graphics 
console with 1 00-key key- 
board with N-key rollover, 
a landscape-format 
1000-line black-and-white 
bit-mapped display, a 
mouse, and audio output. 
The 3600's virtual mem- 
ory consists of more than 
one million pages of 256 
words of 36 bits each. 

The 3600 has a Moto- 
rola MC68000-based 
front-end processor that 
serves two functions: dur- 
ing normal operation it 
controls low- and 
medium-speed I/O (in- 
put/output) devices and 
performs error logging and 
recovery; when the 3600 
is not running, it is used for 
debugging. Contact Sym- 
bolics Inc., 21 150 Callfa 
St., Woodland Hills, CA 
91367, (213) 347-9224. 

Circle 437 on inquiry card. 




Little Big 

The Findex computer is 
a complete microcomput- 
er system that weighs only 
3 1 pounds and is no larger 
than the average electric 
typewriter. The Findex has 
a keyboard, memory 
capacity of up to 2 million 
characters on floppy-disk 
drives, a display, and a 
printer. Serial, parallel, and 
S-l 00 bus interfaces are 
standard, and Bell 103 and 
CCITT acoustic couplers 
are available as options. 
Many high-level lan- 
guages are supported, in- 
cluding Business BASIC, 
COBOL, Pascal, FOR- 



Computer 

TRAN, APL, and PL/I. Ap- 
plications software is also 
available. 

The Findex computer 
will operate on 1 10 V 
(volts), 220 V, or 12 V, 
and its battery backup will 
let the machine operate 
for 30 minutes. Depend- 
ing on the peripherals 
and software selected, the 
Findex computer costs be- 
tween $6980 and 
S20 f 000. Contact Findex, 
20775 South Western 
Ave., Torrance, CA 
90501, (213) 533-6842. 

Circle 438 on inquiry card. 



Versatile Business Computers 



The System 12B is the 
heart of a new line of busi- 
ness computers from Mid- 
west Scientific Instru- 
ments. The I2B supports 
four users simultaneously, 
contains 32&K bytes of 
memory, and employs a 
10-megabyte partially 
fixed and partially 
removable hard-disk drive 
that is capable of sup- 
porting several hundred 
megabytes of online disk 
storage. 



The 1 2B uses the SDOS 
operating system and runs 
a complete library of busi- 
ness-software modules, in- 
cluding inventory control, 
bills of material, sales order 
entry, accounts receivable 
and payable, and payroll. 
The system starts at $2495 
for a 64K-byte model. For 
details, contact Midwest 
Scientific Instruments, 220 
West Cedar, Olathe, KS 
66061, (913) 764-3273. 

Circle 439 on inquiry card. 
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Have Angels In Your 
Office 

The Angel-I is an 
S-100-based word- and 
data-processing system 
featuring a 280 central- 
processing unit, 64K bytes 
of programmable mem- 
ory, two large-capacity 
8-inch floppy-disk drives, 
an 80-character by 24-line 
video-display screen, and 
a daisy-wheel printer. The 
new multiterminal Angel-I 
small-business system can 
support up to sixteen ter- 
minals and from four to six 
users concurrently writing 
and testing programs. Pro- 
grams can be developed 
for 16-bit target com- 
puters, such as the 8086 
microprocessor. Three ver- 
sions are offered: a low- 
cost model for order desks 
and doctors' offices, a 
medium-priced model for 
word and data processing, 
and a multiterminal system 
that features off-line pro- 
cessing. 

Angel-I system terminals 
feature Z80 processors, 
from 48,000 to 68,000 
characters of memory, 
and serial I/O (input/out- 
put). In the top-of-the-line 



multiterminal Angel-I sys- 
tem, each terminal has a 
separate mainframe, 
64,000 characters of 
memory, a single large- 
capacity 8-inch floppy-disk 
drive, and a serial I/O 
channel for communica- 
tion with the central pro- 
cessor. The Angel-I costs 
$7995; add-on terminals 
range from $ 1 500 to 
$3500, depending upon 
model selected. Contact E 
& U Engel Consulting, 
1719 South Carmellna 
Ave., Los Angeles, CA 
90025, (213) 820-4231. 
Circle 440 on inquiry card. 



System Has 
Robotics Potential 

The VlfiP (Versatile In- 
dustrial Microprocessor) 
7000 is a small, 18- by 
27-cm(6'/2-by 10 3 /4-inch), 
microcomputer system 
designed for OEM (original 
equipment manufacturer) 
and small-user applications 
in industrial control, 
machine automation, and 
robotics. Among the 
VlfiP's features are 
stepper-motor drivers, A/D 
(analog-to-digital) and D/A 



(digital-to-analog) con- 
verters, a real-time calen- 
dar clock, and optically 
isolated I/O (input/output). 

The VlfiP uses a 6502 
microprocessor, and its 
bus is KIM-compatible. The 
bus uses two 44-pin edge 
card connectors per slot, 
one for the central bus 
and the other for addi- 
tional applications. 

The VlfiP 7000 costs be- 
tween $500 and $2000, 
depending on config- 
uration. Contact Systems 
Innovations Inc., POB 
2066, Lowell, MA 01851, 
(617) 459-4449. 
Circle 441 on inquiry card. 



Electronic Mall 
Data Sheet 

The CDI/Comet Por- 
table Electronic Mail Sys- 
tem is a business-com- 
munications software 
package that uses Com- 
puter Devices' Miniterm 
computer as an electronic 
mailbox. The CDI/Comet 
features guaranteed 
message distribution, 
24-hour-a-day accessibili- 
ty, English-language com- 
mands, and word-pro- 
cessing and editing func- 
tions. A data sheet describ- 
ing the CDI/Comet is 
available from the com- 
pany. It explains how the 
CDI/Comet, when used 
with Miniterm computer 
terminals, provides effi- 
cient, cost-effective, and 
instantaneous access to 
field personnel and how it 
ensures accurate, com- 
plete, and guaranteed 
message delivery. The 
CDI/Comet data sheet can 
be obtained from Com- 
puter Devices Inc., 25 



North Ave., Burlington, 
MA 01803, {800} 
225-1230; in Massachu- 
setts (617) 273-1550. 

Circle 442 on inquiry card. 

PERIPHERALS 




High-Resolution 

Alphanumerics 
Display 

The GT-1 Z80-based 
Multibus-compatible 
video-display board fea- 
tures a high-resolution 
(640 by 500 pixel) mono- 
chrome graphics display 
with onboard vector, arc, 
circle, and text generation. 
Two user-programmable 
and several built-in pat- 
terns are available for dif- 
ferent line and area fill 
styles, as well as eight text 
sizes. The GT-1 includes a 
separately addressable 
scrolling alphanumerics 
display that features 80 by 
25 characters, four in- 
dividually programmable 
attributes, and a fully ad- 
dressable cursor. The 
96-character ASCII (Ameri- 
can Standard Code for in- 
formation Interchange) set 
is standard. The ASCII code 
is enhanced with 32 spec- 
ial characters, with the op- 
tion of a second user- 
specified set. 

The GT-1 uses 5 volts at 
1.5 amperes from the 
Multibus. Communication 
with the host computer is 
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accomplished by a sepa- 
rate 25-pin EIA (Electronics 
Industry Association) con- 
nector. The GT-J's RS- 
232C interface supports 
full-duplex serial com- 
munication with 16 
switch-selectable data 
rates to 38.4 kbps (thou- 
sand bits per second). Up 
to 256 characters can be 
buffered in both directions. 
A connector is provided 
for attaching an 8-bit 
parallel keyboard, and 
composite and XYZ video 
connections are standard. 
The GT- 1 uses XOFF/XON 
protocols. 

In single quantities, the 
GT-I costs $1995. Con- 
tact Micrographics 
Research, 28 Pioneer Dr., 
Nashua, NH 03062, (603) 
888-6790. 

Circle 443 on inquiry card. 



Macrosystem-88 

The Macrosystem-88 
adds 1 6-bit processing 
power and up to 128K 
bytes of additional RAM 
(random-access memory) 
to the Apple II. The Macro- 
system-88 is a full micro- 
computer system based 
on the 5-MHz Intel 8088 
8/16-bit microprocessor. It 
has 64K bytes of program- 
mable memory, expand- 
able to 1 28K bytes, and 4K 
bytes of PROM (program- 
mable read-only memory) 
on s single self-contained 
board with power supply. 
The Macrosystem-88 fea- 
tures front-panel power 
and reset switches and in- 
dicators for run, pause, 
and select. 

The Macrosystem-88's 
DMA (direct memory ac- 
cess) control card, which 




Paper Tape for 

Your Apple \\ can have 
complete paper-tape capa- 
bility for less than $1800 
with Addmaster's parallel 
interface board and data- 
handling program. The 
cable, which connects the 
Model 600-1 punch and 
the Model 605 reader to 
your Apple, costs $75. The 
Data Handling Program 



Apples 

costs $ 1 00 r the Model 
600-1 is $1099, and the 
Model 605 is $495. Ap- 
plications include numer- 
ical control and secure 
communications systems. 
Contact Addmaster Corp., 
416 Junipero Serra Dr., 
San Gabriel, CA 91776, 
(213) 285-1121. 

Circle 444 on inquiry card. 



can be installed in any Ap- 
ple slot except 0, handles 
communications between 
the Macrosystem-88 and 
the Apple. On this basis, 
the Macrosystem-88 has 
complete access to the Ap- 
ple's memory and 
peripherals. The Apple's 
6 502 microprocessor 
handles I/O (input/output) 
processing. 

Macrosystem-88 can 
run Digital Research's 
CP/M-86 and Softech 
Microsystems' UCSD 
Pascal p-System 4.0 with 
UCSD Pascal along with 
FORTRAN-77 and a BASIC 
compiler. Switching be- 
tween Apple DOS (disk 
operating system) and 
CP/M-86 is as simple as 
booting with the ap- 
propriate disk. 

The Macrosystem-88 
has a suggested retail price 
of $995. Contact Cal-Tech 
Computer Services Inc., 
4112 Napier St., San 
Diego, CA 921 10, (714) 
275-4350. 

Circle 445 on inquiry card. 



IBM-Compatible 
Equipment 

Tecmar's new line of 
hardware products are 
compatible with the IBM 
Personal Computer. In the 
vanguard is the Tecmate 
Expansion Chassis, a 
seven -slot expansion 
cabinet for IBM-compatible 
boards. It features heavy- 
duty power supplies and 
provision for a 5 14 -inch 
Winchester hard-disk 
drive. 

Some of Tecmar's other 
products include a time-of- 
day clock, a BSR X-)0 
device-control module, a 



Winchester disk and con- 
troller, a 256K-byte pro- 
grammable memory 
board, a serial and parallel 
port I/O (input/output) 
board, D/A (digital-to- 
analog) and A/D (analog- 
to-digital) converters, a 
video digitizer, and a step- 
per motor controller. Con- 
tact Tecmar, 23600 Mer- 
cantile Rd., Cleveland, OH 
44122, (216) 464-7410. 

Circle 446 on inquiry card. 




Super isolator 

Electronic Specialists' 
Super Isolator is designed 
to control electrical pollu- 
tion that can damage your 
hardware. The Super 
Isolator features three in- 
dividually dual-pi-filtered 
AC sockets and heavy- 
duty spike and surge sup- 
pression. Equipment inter- 
actions are eliminated and 
disruptive or damaging 
power-line pollution, such 
as spikes from lightning or 
heavy machinery, is con- 
trolled. The Super Isolater 
can control pollution for a 
1875-watt load; each 
socket can handle a 
1000-watt load. The 
Model ISO-3 Super Isolator 
costs $94.95 and is avail- 
able from Electronic Spec- 
ialists Inc., 171 South 
Main St., Natick, MA 
01760, (617) 655-1532. 

Circle 447 on inquiry card. 
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Modular 
Color Printer 

The Prism printer is a 
modular 80- or 1 32- 
column dot-matrix printer 
that allows add-on 
modules for expanded 
graphics, resolution, 
speed, type style, single- 
sheet feeding, and color 
abilities. The basic Prism 
printer is a correspon- 
dence-quality device 
capable of printing at up 
to 1 50 cps (characters per 
second) in a 24 by 9 dot 
matrix, expandable to a 
high-speed data mode of 
200 cps and a character 
resolution of 24 by 18. 

The Prism printer is 
based on the Motorola 
6803 microprocessor and 
features bidirectional print- 
ing, logic-seeking abilities, 
and high-speed slew for 
increased throughput. 

Optional equipment for 
the Prism printer includes a 
graphics module and a 
color module with a 
choice of three four-zone 
color ribbons and soft- 
ware for text or data 
modes. Up to eight colors 
can be produced using a 
four-color ribbon. Paper 
feed is semiautomatic cut- 
sheet, where the operator 
inserts an 8V2- by 1 1-inch 
sheet and the printer auto- 
matically positions it. The 
basic 80-column Prism 



printer costs $899. Con- 
tact Integral Data Systems 
Inc., Milford, NH 03055, 
(800) 258-1386; in 
New Hampshire (603) 
673-9100. 

Circle 448 on inquiry card. 




DMM Connects 
to Microprocessors 

Sabtronics' Model 2020 
Digital Multimeter (DMM) 
has microprocessor inter- 
faces so that it can adapt 
to any personal computer. 
The DMM has a 3Vz -digit 
LED (light-emitting diode) 
display and 0.1% basic 
DC accuracy. It is capable 
of directly measuring AC 
and DC voltages of up to 
1000 volts, resistances up 
to 20 megohms, and AC 
and DC currents up to 10 
amperes. Optical coupling 
between the DMM and 
the computer protects the 
computer from damage 
and serves to isolate 
ground noises that can af- 



fect sensitive measure- 
ments. 

The Model 2020 DMM 
is supplied with cables and 
I/O (input/output) support 
needed for connection 
with TRS-80, Apple, PET, 
or Atari microcomputers. 
The DMM costs $299, in- 
cluding interface and 
some software support. 
Contact Sabtronics Inter- 
national Inc., 5709 North 
50th St., Tampa, FL 
33610, (813) 623-2631. 

Circle 449 on inquiry card. 



Timer/Counter Board 

The STD-VI08 I/O timer/ 
counter board is handy for 
process control, produc- 
tion testing, or data log- 
ging. It features eight pro- 
grammable I/O (input/ 
output) ports and 64 in- 
dividually programmable 
I/O lines. The STD-VI08 
has 16 programmable 
handshake lines that per- 
mit high-speed data trans- 
fers to peripherals and four 
16-bit timers that allow a 
wide range of timing (2 
microseconds to many 
hours), automatic pulse 
output to an I/O line, and 
interrupt- on-timeouf 
capabilities. Incoming I/O 
signals can be monitored 
without the intervention 
of the central processor by 
means of four 1 6-bit event 
counters. Four program- 
mable shift registers permit 
serial data to be sent and 
received. Fully program- 
mable interrupts on all 
functions avoid the over- 
head of software polling. 
Connection to I/O devices 
is accomplished by stan- 
dard 50-pin headers and 
switch-selectable address- 



ing facilitates system con- 
figuration. 

The STD-VI08 costs 
$199, including a one- 
year warranty and docu- 
mentation. It's available 
from Forethought Prod- 
ucts, 87070 Dukhobar 
Rd., Eugene, OR 97402, 
(503) 485-8575. 

Circle 450 on inquiry card. 



Winchester and 
Floppy Disk System 

The Model SCS-10/F 
Winchester hard-disk and 
8-inch floppy-disk drive 
subsystem can interface 
with most popular micro- 
computers, including the 
Apple ft. the TRS-80 I, 11 
and ll\ t and S-I00 micro- 
computers. The SCS-10 
permits the use of most 
disk operating systems, 
which allows standard 
8-inch CP/M floppy disks 
to operate with Apple II 
machines and 3.3 Apple 
DOS with 1.1 Pascal. Its 
storage capacities start at 
1 0-megabyte configura- 
tions and range as high as 
120 megabytes. For 
higher storage levels, 
daisy-chaining is permit- 
ted. The SCS-10 supports 
Supercalc, DB Master, and 
medical, legal, accounting, 
stock, and educational 
applications software 
packages. 

The SCS-10 is shipped 
complete with controller, 
host adapter, operating 
software, power supply, 
cables, cabinet, and user 
manuals. For details, con- 
tact Santa Clara Systems, 
Inc., 560 Division St., 
Campbell, CA 95008, 
(408) 997-2010. 
Circle 451 on inquiry card. 
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PUBLICATIONS 

Short Form Catalog 

Micro Power Systems 
has an updated edition of 
its short form catalog that 
lists all of its current prod- 
ucts. Micro Power Systems 
markets digital-to-analog 
(D/A) and analog-to-digital 
(A/D) converters, precision 
voltage references, analog 
multiplexers, analog 
switches, op amps, and 
dual transistors. Included 
in the updated catalog is a 
comparison of standard 
MOS (metal-oxide semi- 
conductor) devices to 
Micro Power Systems' 
custom high-density 
CMOS (complementary 
metal-oxide semiconduc- 
tor) devices. Micro Power 
Systems custom designs 
LSI (large-scale integration) 
circuits for such applica- 
tions as pacemakers and 
digital meters. 

The short form catalog 



is available from Micro 

Powers Systems Inc., 

3100 Alfred St., Santa 

Clara, CA 95050, (408) 
247-5350. 

Circle 452 on inquiry card. 



Telecommunications 
Policy 

Each issue of Telecom- 
munications Policy in- 
cludes articles on assess- 
ment, control, and man- 
agement of developments 
in telecommunications and 
information systems. A 
one-year subscription to 
this quarterly journal costs 
$124.80. Contact IPC 
Science and Technology 
Press, Ltd., 205 East 42nd 
St., New York, NY 10017, 
(212) 867-2080. In Eng- 
land, contact IPC Science 
and Technology Press, 
Ltd., POB 63, Westbury 
House, Bury St., Guildford, 
Surrey, GU2 5BH, England. 

Circle 453 on inquiry card. 




Stepper Motor Catalog 



Stepper motors and con- 
trols are described in Cat- 
alog ST- 1 from the Bodine 
Electric Company. The cat- 
alog includes test data, ap- 
plication guides, check lists, 
and thermal-characteristics 



information showing 
motor temperatures. For 
your free catalog, write to 
Bodine Electric Co., 2500 
West Bradley Place, 
Chicago, IL 60618. 

Circle 454 on inquiry card. 



New Books from 
Arcsoft 

Books on the TRS-80 
Color Computer and 
Pocket Computer are 
described in a free 1 6-page 
catalog from Arcsoft 
Publishers. The books in- 
clude tips, tricks, secrets, 
and programming short- 
cuts as well as many 
new programs. Among 
Arcsoft's titles are BASIC 
Made Easy, 50 Color 
Computer Programs in 
BASIC for the Home, 
School, & Office, and 101 
Pocket Computer Pro- 
gramming Tips & Tricks. 
The books range in price 
from $6.95 to $9.95. For 
your free catalog, contact 
Arcsoft Publishers, POB 
132BY, Woodsboro, MD 
21798, (301) 845-8856. 
Circle 455 on inquiry card. 



Experiments in 
Artificial Intelligence 

John Krutch's Experi- 
ments in Artificial In- 
telligence for Small Com- 
puters begins with an ex- 
planation of artificial in- 
telligence illustrated by a 
short Microsoft Level II 
BASIC program. Problem- 
solving, natural-language 
processing, and other 
aspects of artificial in- 
telligence are covered in 
the same easily under- 
stood manner. 

Experiments in Ar- 
tificial Intelligence for 
Small Computers Is avail- 
able in softcoverfor $8.95. 
Contact Howard W. Sams 
& Co., 4300 West 62nd 
St., Indianapolis, IN 46268, 
[800] 428-3696; in In- 
diana, (317) 298-5400. 
Circle 456 on inquiry card. 



SOFTWARE 

Engineering 
Software 

Micro-Tech Associates 
has structural and founda- 
tion engineering software 
programs for the Apple l\ 
Plus microcomputer that 
provide an alternative to 
high-cost service bureaus. 
The disk-based Pascal and 
FORTRAN programs are 
designed for interactive 
use and include SBEAM, 
GRID, and TRUSS2D. The 
programs are easy to use 
and do not require pro- 
gramming knowledge. 
Contact Micro-Tech Asso- 
ciates, 2305 Appleby 
Court, Wheaton, IL 
60187. 

Circle 457 on inquiry card. 



Multlplan— Electronic 
Spreadsheet 

Multiplan, a new elec- 
tronic spreadsheet, is now 
available from Microsoft. 
The spreadsheet is 63 col- 
umns wide, 255 rows 
deep, and several pages 
thick. You enter the 
numbers, titles, or for- 
mulas, and all computa- 
tions are performed auto- 
matically. You can assign 
a name to any given cell 
or area and then access 
that name in future plan- 
ning activities. 

Multiplan offers exten- 
sive screen messages, a 
menu of commands, and 
a Help file that's always 
available. Multiplan gives 
you a number of features: 
easy editing, relative ref- 
erences, cell formatting, 
and a copy command. 
Column widths can be 
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reduced from the standard 
10-character column with 
the Format command and 
you can watch up to eight 
different areas through 
Multiplan's windows as 
you work. 

Multiplan is available to 
run on CP/M systems and 
the Apple 11. For details, 
contact Microsoft, 10700 
Northup Way, Bellevue, 
WA 98004, (206) 
828-8080. 
Circle 458 on inquiry card. 



Pascal Sourcebooks 

The Pascal Sourcebooks 
are a complete library of 
well-structured Pascal soft- 
ware written in a self-doc- 
umenting style. Among 
the Pascal Sourcebooks 
being offered are File Sys- 
tem, Incremental Backup 
System, Report Generator, 
Graphic Applications-!, 
and Typewriter Simulators. 
File System lets you inter- 
rogate directories from ap- 
plications program. In- 
cremental Backup System 
will save recently used files 
so that loss of disk data is 
prevented. Using the 
UCSD Pascal system's 
screen editor, Report Gen- 
erator lets you create 
word-processing-quality 
documentation. Examples 
of Pascal programs driving 
applications-oriented 
graphics are provided In 
Graphics Applications-I, 
and Typewriter Simulators 
turns a printer and a ter- 
minal into an electric type- 
writer with automatic ad- 
dress accumulation, 
envelope addressing, and 
line-by-line correction. 

With an Apple Pascal 
disk, the Pascal Source- 
books range in price from 



$49.95 to $109.95. Con- 
tact North American Tech- 
nology, Suite 23, Strand 
Building, 1 74 Concord St., 
Peterborough, NH 03458, 
[800] 854-0561, operator 
860; in California (800) 
432-7257, operator 860; 
in New Hampshire (603) 
924-6048. 

Circle 459 on inquiry card. 



You've Earned an 
MBA 

Context Management 
Systems' MBA software 
package blends database, 
electronic spreadsheet, 
word-processing, graph- 
ics, and communications 
capabilities into a single 
system. Once information 
has been added to MBA's 
database, it can be used 
without further typing or 
keystrokes. Specific figures 
can be called up and in- 
serted into a report auto- 
matically. You can com- 
municate numbers in rows 
or columns, let MBA for- 
mat figures into charts or 
graphs, or you can return 
to your figures and run ex- 
perimental simulations. As 
an electronic spreadsheet, 
you can change a 
number, and MBA will 
recalculate affected items. 

MBA's word processor 
lets you prepare concise, 
accurate reports. The 
reports can use data 
stored in other MBA 
modules, so you can have 
MBA fill in appropriate fig- 
ures as you write the 
report. 

MBA requires an IBM 
Personal Computer with 
192K bytes of random- 
access memory, dual disk 
drives, and a video 
monitor or an Apple III 



with 256K bytes of 
memory, dual disk drives, 
and a video monitor. A 
modem and a printer are 
recommended. Contact 
Context Management Sys- 
tems Inc., Suite 101, 
23864 Hawthorne Blvd., 
Torrance, CA 90505, 
(213) 378-8277. 
Circle 460 on inquiry card. 



Report Manager 

The Report Manager 
creates and instantly up- 
dates a variety of reports 
for financial, accounting, 
engineering, and scientific 
applications. The CP/M- 
based Report Manager 
can generate income 
statements, balance 
sheets, sales forecasts, and 
other business reports. The 
reports can be created 
from any plane in the X, Y, 
and Z axis "data cube" 
generated by the pro- 
gram. This "third dimen- 
sion" calculating ability 
allows for the existence of 
thousands of individual 
cells, each of which can 
contain a number, a label, 
or a formula. Report Man- 
ager has editing com- 
mands for changing or ad- 
ding to a cell's contents. 
Reports can be up to 255 
cells wide, long, and deep, 
and multiple report pages 
with controls to scan data 
on any page or all the 
pages on one column are 
provided. 

The Report Manager 
has the ability to copy por- 
tions of rows or columns, 
entire portions of pages, or 
full sections from sets of 
pages. It lets you view four 
independent sections on- 
screen and define head- 
ings that are longer than 



nominal cell widths. Cal- 
culations on calendar and 
time entries for determin- 
ing the duration of flow- 
charts and work in pro- 
gress can be performed. 

The Report Manager is a 
standard feature with 
NEC's PC-8000 series 
microcomputer. Contact 
NEC Home Electronics 
USA, 1401 Estes Ave., Elk 
Grove Village, IL 60007, 
(312) 228-5900. 
Circle 461 on inquiry card. 

MISCELLANEOUS 



Datalife 




Head-Cleaning Kits 

The Verbatim Datalife 
head-cleaning kit consists 
of a reusable Lexan jacket, 
which is impervious to 
head-cleaning solvents, 
and presaturated, dispos- 
able cleaning disks. The 
kits are available in 5 ] A- 
and 8-inch sizes and can 
be used on both single- 
and dual-head drives. 
Operation is easy: the disk 
is removed from its protec- 
tive foil and polyethylene 
pouch, inserted in the Lex- 
an jacket, and the whole 
assembly is placed in the 
drive for 60 seconds. 

The Verbatim Datalife 
head-cleaning kit is not 
recommended for use on 
Vydec 8-inch-drive word 
processors. The kit has a 
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FLOPPY DISK DRIVES 

SPECIAL!!!!!!!! QUME DATATRAK 8 

Virtually the industry standard. High quality/ 
reliability. Full featured, double sided, double 
density. 

1-5 $499 

6-9 $485 

10 $475 

TAIMDON DOUBLE SIDED, DOUBLE DENSITY MINIS 

TM100-2 48 TPI (500 KBYTES) $325 

Compatible with Northstar, Cromemco, TRS-80 

TM100-4 96 TPI (1000 KBYTES) $425 

Compatible with Zenith, Heath, etc. 

TANDON 5Y4" HARD DiSKS 

TM 602 (5MB) $1195 

TM603(10MB) $1295 




CONTROLLERS 

Tarbell single density kit $195 

Tarbell single density A & T $310 

Tarbell double density A & T $425 

CCS 2422 w/CPM 2.2 $350 

Godbout Disk 1 . . $450 

MDA MXV-21 LSI-11 controller (RX-01 , RX-02 compatible) 




$1050 



MISCELLANEOUS 

2 Disk drive enclosure $ 95 

(fits Siemens, Shugart, Qume) 

CP-206 power supply $110 

(powers two floppies) 

Mini-Enclosure with power supply 

1 drive $ 85 

2 drives $120 



Cable Kits 2 drives $ 35 

3 drives $ 40 

4 drives $ 45 

Diskettes ss $39/10 - ds $59/10 



CPU 

CCS 2810 $ 275 

Godbout Z-80A $ 275 

Godbout 8085A $ 295 

MEMORY 

CCS 2065 64 K dynamic $ 595 

CCS 21 16 32K static $ 625 

Godbout RAM 1 7 64K $ 675 

I/O 

CCS 2710 4 SIO $ 325 

Godbout Interfacer 1 $ 225 

Godbout Interfacer 2 $ 225 



Elect rolabs 



POB 1608, Palo Alto, CA 94302 (415) 321-5601 



NEW !!!! 

Qume Sprint 9 
DAISY WHEEL PRINTER . . $2395 

45 CPS, RO.Available in KSR version. 
Call for further particulars. 
Ribbons: $125/case 
Bidirectional tractor feed $225 

NEW !!!! 

ABM 85 Video Terminal . . $ 895 

— Detachable keyboard 

— Televideo 920, ADM 3A compatible 

— High resolution green phosphor (23 MHZ) 

— Extra multi-bus or S-100 slot for stand-atone 
capability 



Terms of sale: cash or checks, MC/ 
VISA. Min. order $25. CA residents 
add 6% tax. Prices subject to change 
without notice. All goods subject to 
prior sale. 



MULTIBUS 

BLC 80/11 $150 DATACUBE RM-119 64K Dynamic 

SBC 80/30 $450 RAM, with memory refresh + more. 

SBC 204 $450 $595. 

SBC 534 $500 

SBC 556 $200 CENTRAL DATA 128K Dynamic 

SBC 711 $500 RAM, featuring 8/16 bit addressing, 

SBC 614 $100 more $1399. 

NEW YEAR'S SPECIALS 

1 ) 80/1 1 , 204, 556 $695 

2) 80/30, 204, 556 $995 

3) 80/30, 204, Datacube RM-119 $1400 

4) 80/30, 204, Central Data 128K $1999 

5) Create your own combo. Call & we will be happy to price it 
for you. Many more multibus boards in stock to choose 
from. (This offer good only while supply lasts, so hurry, 
folks) 

DEVELOPMENT SYSTEM CORNER 

MDS 230, Complete, factory fresh . $9999 

Note: We usually have other development systems in stock, 

like MDS 800, 235, etc., so give a jingle to see what Oracle's 

elves have cooking. 
ENDS & ODDS 

Miscellaneous goodies have been accumulating at Oracle. Here's a chance 
to pick up some terrific buys. Please act quickly, as many of these 
won't last long. 

Memorex 660 50 Mby hard disk drive $1 000. 

Versatec 110 Electrostatic printer $6999. 

General Automation 16/440 with a multitude of peripherals. . $14,000. 
PDP 11/34A with 32K memory, operator's console, and much much 
more. A veritable steal at $7500. 

Terms of sale: MC/VISA O.K. COD shipments with 25% deposit. 
Purchase orders accepted from qualified firms and institutions. All goods 
subject to prior sale, and p-^oc subject to change without notice. 
Shipping/handling extra. CA residents add sales tax. 



IC RAMAGAIMZA PARTSALANCHE 



RAM 


1-49- 50-99 100+up 


CPU 


1-49 50-99 100+up 


2104 


$1.00 $ .75 $ .65 


Z80 


$8.95 $8.75 $8.50 


4116 


2.25 2.15 2.00 


Z80A 


9.95 9.75 9.50 


4164 


17.00 15.00 13.00 


6502 


6.95 6.85 6.75 


21 T4 (450) 


2.25 2.25 2.00 


8085A 


10.00 9.00 8.75 


2114(300) 


2.50 2.25 2.00 


9900 


25.00 23.00 20.00 


4044-25NL 


3.25 3.00 2.75 






6104-3 


2.00 1.75 1.50 






5101L 


3.00 2.85 2.75 






2147 


3.50 3.25 3.15 






EPROM 


1-49 50-99 100+up 


MISC 


1-49 50-99 100+up 


5203Q 


$7.50 $6.50 $5.50 


3242 


$9.00 $8.00 $7.00 


5204Q 


7.50 6.50 5.50 


8202A 


45.00 43.00 40.00 


2708 


3.25 2.75 2.50 


8255A 


5.75 5.65 5.50 


2716 


5.00 4.50 4.00 


MM5303/ 


2732 


12.00 11.00 9.00 


TR1602B 4.00 3.85 3.75 


68764 


30.00 25.00 20.00 


9901 


4.00 3.75 3.65 



Complete listing of Oracle's inventory available for the asking. Please 
write /call to be placed on our mailing list and thus receive the latest 
& greatest from Oracle. 

Oracle is interested in buying /swapping /selling any /all makes & 
breeds of computers, peripherals, and related subjects. If you wish to 
trade your micro for a mini, mini for a micro, both for a player to be 
named later, and everything up, down, and in between, we may be able 
to assist. We accept virtually any type of gear as trade-ins when purchas- 
ing from us. Call us for the fullest of particulars. Intel, National, DEC, 
HP, DG, & Motorola our specialties. 

If you are interested in products by: MICROBAR, DISTRIBUTED 
COMPUTER SYSTEMS, ETI MICRO, VOTRAX, HEURIKON, INTER- 
PHASE, ELECTRONIC SOLUTIONS, TODD PRODUCTS, DIGITAL 
PATHWAYS, ETC., give us a shout. We are not formal distributors of 
same, but frequently have their MULTIBUS goods in stock, or at our 
fingertips. Call /write for details. 

Oracle Electronics & Trading Co., Inc. 

P.O. Box 921 Palo Alto, CA 94302 (415) 961-4920 
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What's New? 



suggested price of $ 1 2.50; 
a 10-pack of replacement 
disks costs S20. Contact 
Verbatim Corp., 323 So- 
quel Way, Sunnyvale, CA 
94086, (408) 245-4400. 

Circle 462 on inquiry card. 



Programmable CMOS 
Interrupt Controller 

The CDP1877 CMOS 
(complementary metal- 
oxide semiconductor) IC 
(integrated-circuit) pro- 
grammable interrupt con- 
troller is designed to 
minimize software and 
real-time overhead for 
multilevel priority inter- 
rupts in CDPI800-based 
microprocessor systems. 
The device features eight 
levels of prioritized inter- 
rupts and software-pro- 
grammable vectoring to 
interrupt routines. The 
CDP1877 is a memory- 
mapped device with 
latched interrupt requests 
and hard-wired interrupt 
priorities. Interrupts can be 
expanded in increments of 
eight. The CDP1877 can 
be cascaded into a large 
number of interrupts, 
limited only by the 
amount of memory space 
available and the extent of 
address coding in the 
microprocessor. Its multi- 
ple chip-select inputs 
minimize the amount of 
address space required for 
operation. Selectable 2-, 
4-, 8-, and 16-byte inter- 
vals provide flexibility for 
interrupt-routine memory 
allocations. 

The CDPI877 operates 
from a single supply 
voltage of 4 to 10.5 V 
(volts). The CDP1877C is 
identical to the the 
CDP1877 except for the 



operating voltage range, 
which is 4 to 6.5 V. Both 
are supplied in 28-lead 
plastic or hermetically- 
sealed ceramic DIPs (dual 
inline packages). The 
CDP1877 and the 
CDP1877C are priced at 
$1 1.96 and $8.16, respec- 
tively. Contact RCA Solid 
State Div., POB 3200, 
Somerville, NJ 08876 

Circle 463 on inquiry card. 



Low-Cost 
Oscilloscopes 

The low-cost Models 
2213 and 2215 are mem- 
bers of Tektronix's 2200 
series of dual-trace, 
delayed-sweep oscillo- 
scopes. Both models 
achieve a 60-MHz band- 
width at 20 m V to 1 V 
and 50 MHz at 2, 5, and 
10 mV settings. The max- 
imum sweep speed is 5 
nanoseconds per division. 
The lightweight oscillo- 
scopes incorporate ad- 
vanced systems for easy 
triggering and provide 
Z-axis input, front-panel 
trace rotation, and beam- 
finder controls. Fewer 
operator adjustments are 
required because both 
units have automatic in- 
tensity and focus. 

The Model 2213, with a 
single time base, has a 
screen-calibrated delayed 
sweep with 3% accuracy 
and an intensified sweep. 
The Model 2215 has a 
dual time base with 1.5% 
delay time accuracy and 
features alternate sweep 
switching, A/B sweep sep- 
aration control, and B trig- 
gering after delay for jitter- 
free delayed time measure- 
ments. 

The Tektronix Models 



2213 and 2215 cost 
$1 100 and $1400, respec- 
tively. For further details, 
contact Tektronix, Inc., 
Marketing Communica- 
tions Dept., POB 1700, 
Beaverton, OR 97077, 
{800) 547-1845; In 
Oregon [800] 452-6773. 

Circle 464 on inquiry card. 



Tlmeshared 
Typesetting Service 

Type Share Inc. is a time- 
shared typesetting service 
that can accept sequential 
ASCII (American Standard 
Code for Information Inter- 
change) files from any 
computer and return type- 
set copy according to user 
coding and specifications. 
A computer user can input 
and format material for 
typesetting on his or her 
computer, send it to a 
Type Share center over a 
telephone, and receive 
typeset copy that's ready 
for paste-up and printing. 

To use the Type Share 
system a user must have a 
computer/modem com- 
bination that can transmit 
ASCII sequential files over 
telephone lines. Contact 
Type Share Inc., 83 1 5 Fire- 
stone Blvd., Downey, CA 
90241, (213) 923-9361. 

Circle 465 on inquiry card. 
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Add-On Memory 

Cards for the IBM 

Personal Computer 

A. ST. Research has in- 
troduced a series of ultra 
high-density add-on mem- 
ory cards for the IBM Per- 
sonal Computer that fea- 
ture storage capacities 
ranging from 64K to 256K 
bytes of random-access 
memory. The Personal 
Computer-compatible 
cards include parity check- 
ing to ensure data integrity. 
Each card is thoroughly 
tested. 

In addition to the mem- 
ory cards, A. ST. has intro- 
duced a communications 
option card that has two 
RS-232C ports and a wire- 
wrap extender card set. 
The add-on memory cards 
range in price from $495 to 
$1595, which includes a 
one-year warranty. The RS- 
232C port communica- 
tions card costs $240, and 
the wire-wrap extender is 
available for $95. Contact 
A.S.T. Research Inc., 
17925 B Skypark Circle, Ir- 
vine, CA 92714, (714) 
540-1333. 

Circle 466 on inquiry card. 



Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is 
obtained from "new product" or "press release" copy sent by the 
promoters of new products. If in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup- 
pliers to this marketplace. The informatiqn is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica- 
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the "What's New?" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 
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SUNNY LOW LOW COST 



POWER SUPPLIES 

FOR S-100, FLOPPY DISKS. 



S-100 POWER SUPPLY KITS 




KIT 1, 2 & 3 



For Three 8" or 
5 1 /4 M Disk Drives 



(OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

ITEM USED FOR @ + 8 Vdc @ - 9 Vdc @ + 16 Vdc @ - 16 Vdc @ + 28 Vdc SIZE W x D x H 



S3 2 in 1 Unit for S-100 and 
two 8" or 5 1 /4" Disk Drives. It fits 
most Disk System Mainframes. 

PRICE 



KIT 1 15 CARDS SOURCE 15A 

KIT 2 SYSTEM SOURCE 25A 

KIT 3 DISK SYSTEM 15A 



1A 



2.5A 
3A 
2A 



2.5A 
3A 
2A 



4A 



12" x 5" x 4 7 / 8 " 
12" x 5" x 4 7 / 8 " 
14" x 6" x 4 7 / 8 " 



54.95 
61.95 
69.95 



DISK DRIVE POWER SUPPLY "R3" regulated, open frame, assy. & tested 69.95 

SPECS: + 5V @ 5A OVP, -5V @ 1A + 24V@ 5A, SHORTS PROTECT 2 SIZES AVAIL., 1.) 9" (W) x 6'/ 4 " (D) x 43T (H), 2) 9" (W) x 4 7 / 8 " (D) x 5W (H) 

OPTION: 1 ) REPLACE + 24V BY + 12V. 2 ) FOR SIZE 1 ONLY, ADD + 12V @ 1A, AT AN ADDITIONAL $12.00. 

IDEAL FOR THREE 8" or SVa FLOPPY DISK DRIVES, SUCH AS SHUGART 801/851, SIEMANS FDD 100-8/200-8 OR 100-5 ETC 

DISK SYSTEM PWR SUPPLY "S3" open frame, assy. & tested, compact size; 10 (W) * 6 p) x 5 (Hj 97.95 

REGULATED OUTPUTS FOR DISK DRIVES +5V @ 4A. -5V @ 1A, +24V @ 4A (OR + 12V @ 4A) SHORTS PROTECT 

UNREGULATED OUTPUTS FOR S-100 +8V @ 14A, +. 16V @ 3A ( OPTION ADD OVP FOR + 5V, ADD £5 00 ) 

A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8" or 5W' DISK DRIVES 

POWER TRANSFORMERS (with mounting brackets) 

ITEM PRIMARY SECONDARY #1 SECONDARY #2 SECONDARY #3 SIZE W x D x H PRICE 

SHIPPING For each power supply $5.50 in 
Calif., $8.00 in other states, $18.00 in Canada. 
For each Transformer $5.00 in all States, 
$12.00 in Canada. Calif. Residents add 6% 
Sales Tax. 



T1 


110/120 


2x8 Vac, 


15A 


28 Vac, CT, 2.5A 




3 3 /4' 


x 3 5 /b" x 3V 8 " 


22.95 


>2 


110/120 


2x8 Vac, 


25A 


28 Vac, CT, 3. 5 A 




3 3 /4' 


x 43/ 8 " x 3V 8 " 


28.95 


'3 


110/120 


2x8 Vac, 


15A 


28 Vac, CT, 2.5A 


48 Vac, CT, 2A 


3 3 /4' 


x 4V 8 " x 3V 8 " 


30.95 


■4 


110/120 


2x8 Vac, 


6A 


28 Vac, CT, 1.5A 


48 Vac, CT, 3A 


3 3 /4' 


x 3%" x 3Ve" 


23.95 


'5 


110/120 


2x8 Vac. 


6A 


28 Vac, CT, 2A 




3" 


x 3" x 2V 2 " 


15.95 



MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE, C A 90510 

TELEX: 830-5010 

ANSWER BACK FOR TELEX SUNYCO TRUC 



SUNNY INTERNATIONAL 

TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 



SHIPPING ADDRESS: 
22129V2 S. VERMONT AVE 
TORRANCE, CA 90502 



NEW & USED 

Terminals— Printers— CRT's— LSI— Boards— Misc. 



9x9 Matrix, 80/132 Col., 

Friction/Pin Feed, 

4 Part Forms, 

200 Million 

Char, 

Bi-Direct 

Print 



NEW 

OKIDATA83-A 
$699.00 

Tractor $49.00 



Tl 810-100 $1225 

Tl 810 Pdg w/tray 1339 

Tl 785 APL 1925 

Tl 783 KSR 1325 

Tl 765 20K 2295 

TVI 950 $ 865 

TV) 920C 695 

TV) 912B 655 

Techtran 951 $1395 

Techtran 950 1065 

Techtran 8421 Dual Tape $1395 

Techtran 8420 Dual Tape 1 200 

Techtran 8400 Single Tape 995 

Techtran 818 Single Tape. . , 1255 

Techtran 817 Single Tape. 1295 

Techtran 815 Single Tape $ 495 

Techtran 817 Single Tape 975 

Penri I 300/1200 $ 595 

Anderson Jacobson 1258 695 

AJ ADAC 1200 (1200 Baud) 3> Jsu 

Ventel 103 Coupler 100 

AJ 242-A 300 Baud 110 



MODEMS AND COUPLERS USED 



Lear ADM-3A NEW $ 575 

Lear ADM-3A USED 395 

Beehive B-100 USED 295 

Televideo 912-B USED 395 

Execuport 3000 USED $1095 

Execuport 300 USED 595 

TI733ASR USED 695 

Teletype 43AAA USED 775 

DEC LS-120 {120 CPS) USED 795 

DEC LA-36 DK Refurbished 595 

Diablo 1641-1 USED 1450 

1620-1 USED 1395 

1660-1 USED 595 

(Like DEC LA-120) 

Computer Devices 1132 Refurb. 750 

VT-100 USED.. 

VT-100 NEW 

VT-52 NEW 

LA-180 NEW 

LA-180 USED.... 

LS-120 NEW 

LS-120 USED 

LA-34DA NEW 

LA-34DA USED 

Interface LA-180 

TU 58-BB Dual Tape Drive $ 550 

RXO1K-10 Pk of Diskettes 45 

RLV21-AK Disk Drive & Ctrl (10 Meg) 4985 

RLV11-AK Disk Drive & Ctrl (5 Meg) 3672 

RL02-AK Disk Drive (10 Meg) 4045 

RL01-AK Disk Drive (5 Meg) 2735 

QJ628-GZ RSX11-M Documentation 200 

QJ813-GZ F4/RT11 Doc. Kit 22 

QJ918-CH BSC + 2/RSX1 1 M 1949 

QJ013-GZ RT11 Doc. Kit 130 

PB11K-AA 630 

MXV11-AA Multi-M0d-8K 450 

MXV11-A2 22 

MSV11-DD 760 

MRV11-BA Prom Memory Unit 208 

KWV11-A 512 



DEC LSI NEW 



VT-100 

VT-100 

VT-52 

LA-180 

LA-180 

LS-120 

LS-120 

LA-34DA 

LA-34DA 

Interface 


USED 

NEW 


$ 995 

. . . . 1395 


NEW 


. 1295 


NEW 


895 


USED 


475 


NEW 


995 


USED 


795 


NEW 


795 


USED 


495 j 


LA-180 


200 



KDF11-RG 2880 

KD11-HD 995 

KD11-GF 695 

KD11-GD 1245 

IBV11-A 480 

H9273-A 345 

H9270 99 

H780J 395 

H317-E 799 

DUV 11-DA 470 

DRV11-J 259 

DRV11 135 

MS11-MB $3990 

MS1 1-LD . 2240 

MS1 1-LB 1710 

MK11-CF 19950 

MK11-CE 11950 

MK11-BF 8160 

MK11-BE 6750 

M7819 1835 

FP11-F 2150 

DR11-C 435 

DL1 1-WA 596 

DL11-E 612 

DH11-AD 6375 

DD11-CK 299 

BA1 1 -KE 2398 

DLV11-F 159 

BCV1B-06 175 

BC21B-05 25 

BC05W-25 169 

BA11-NF 998 

BA11-NE 998 

ADV11-A 895 

AAV11-A 850 

TERMINAL BROKERS CO. 

I 220 Reservoir St. • Box 312 

Needham, MA 02192 

617-449-0216 

Limited Quantities 

Add $15,00 per unit UPS charge 
MASS, NJ, NY, ILL, CAL, CONN, GA, OHIO Add Sales Tax. 
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64K STATIC RAM BOARD FOR S-100 BUS 

$470 




FEATURES 

• Conforms to IEEE 696 standard. 

• 8 or 16 bit data transfers. 

• 24 bit addressing. 

• Bank select in 32K-32K or 
48K-16K. 

• Banks selectable/deselectable 
on DMA. 

• Responds to phantom pin 
67 or 16. 

• 2K x 8 static rams with 2716 
pin out. 

• Power consumption is typically 
600 ma. 

• Banks on or off on power up. 

• Bank addressable to any of 
256 possible ports. 

• 8MHz with 150ns parts 
standard, faster speeds 
available on request. 

• Available partially loaded as 
a32Kboard. 

• Multiple bank residence. 



Manufacturer 

SSM 

Memory Mer. 

Digital Design 

Static Mem. 
Systems 



Ext. Bank 
Addr. Select 2716 Pin Out Current 16 Bit Speed Phantom Price 



No 



Seattle Comp. y 
Products 

California j 

Digital 



Godbout 

Digital Res. 
Computers 

Omniram 64 



No 
No 



No 

No 
No 



600mil. 
350mil. 
990mil. 



No 6meg. 

No 10meg. 

y 12meg. 



550mil. No 6meg. 



2.5amps 

.9amps 

250mil. 
500mil. 

600mil. 



y 
No 



8meg. 

8meg. 

8meg. 
? 

8meg. 



$850 
$795 
$995 
$679 

$995 

$850 

$850 
$539 

$470 




Omniram 64 

With 200ns. Rams 
With 150ns. Rams 
With 120ns. Rams 



64K 

$470 
$490 
$550 



32K 

$325 
$340 
$395 



FLJUillUIVI Distributed by 

COMPUTER PRODUCTS WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE • SAN JOSE, CA 951 12 • (408)295-7171 
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O Dysan 

mfCQRPORATfON 



Solve your dfec i n ob lg nu, buy 100% surface 
tested Dywn rirtrttre All ortkn shipped 
from stock, wMhin 24 hour* C*U toll FREE 
(800) 2354137 for prion and I 
Vku and Master Card accepted. 




PACIFIC 
EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (InCal. call 
(805)543-1037.) 



OMEGA 



The Last Disassembler 
You Will Ever Need! 

Mnemonics Externally Defined 

Zilog, Intel, PASM Supplied 

ASCII/HEX Preconditioner 

Can Externally Def. Equates 

Optional Address Listing 

ASM/PASM/M80 Compatible 

DB statements forcible over user 
specified range 

$150. complete/$25. manual only 
for further information contact 

COMPUTER TOOLBOX, INC. 

1325 East Main St. 

Waterbury, Ct, 06705 

Phone (203) 754-4197 



SUPER E-Z80 KIT 

64K-Z80A-CP/M™ Compatible 

Microcomputer 

Features: Z80A CPU-CTC and PIO • 64K 
Dynamic Rani • 4K Monitor EProm • 54 Key 
Keyboard (Detachable) • 3 Fully Buffered 
S-100 Spaces • Intergrated Circuit Sockets • 
RS232-C Asynch. Modem Control (Program- 
mable Baud Rate) • Composite Video • CP/M™ 
Operating System Compatible • Epson or 
Centronics Printer Compatible Parallel Port 
• 8272 Floppy Controller Device - 3740 and 
3741 Comp. - 8" &, SW' Drives - up to 4 
Drives • Z80 Programming Card • As- 
sembly Instructions • Monitor Listing • 
Block Diagram, 

PRICE: $1195.00 

TERMS: Certified check or 

money order 

(Te^as Hcs. Add Sales Tast 

KIT-80 INC. 

18601 LBJ Fwy. • Mesquite, Texas 75150 

• 800-527-1593 

A Subsidiary of Patrick Computer Systems, Inc. 

Manufacturer of the ic43G 

integrated business computer 

™ Trademark of Digital Research 
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"CCOMPILERS FOR MC6809 

• Generates re-entrant/relocatable, efficient, 'rom'able 
assembly language 

• Supports full "C" except: long, floats, doubles, 
initializers, and bit fields 

• Includes object code linker, library manager, and 
6809 assembler 

• All user program I/O easily configured to target 
hardware environment 

• Available as flex-compatible, resident compiler or 
CP/M-compatible, cross-compiler 



FC 6809 .... FLEX VERSION . 

CC 6809 CP/M VERSION . 



. $300.00 
. $350.00 



CP/M-68XX CROSS-ASSEMBLERS 

(INCLUDING SOURCE CODE IN "C") 
A6800 . . . MC 6800, MC 6802, MC 6808 . . . $100.00 

A 6801 MC 6801 , MC 6803 ....... $100.00 

A 6809 MC 6809 $100.00 

CP/M FORMATS: 8" SOFT SECTORED, 

5"NORTHSTAR 
FLEX FORMATS: 8" SOFT SECTORED 

*Flex Trademark of Technical Systems Consultants, Inc. 
*CP/M Trademark of Digital Research 



inTrol 



CORP. 



647 W. Virginia St. 
Milwaukee, Wl. 53204 
(414) 276-2937 



ELIZA IS HERE! 



AT LAST' A FULL IMPLEMENTATION of the original ELIZA 
program is now available to run on your microcomputer' 

Created at MIT in 1966. ELIZA has become the world's most 
celebrated artificial intelligence demonstration program ELIZA is 
a non-directive psychotherapist who analyzes each statement as 
you type it in and then responds with her own comment or question 
— and ner remarks are often startlmgly appropriate 1 

Designed to run on a large mainframe, ELIZA has hitherto been 
unavailable to personal computer users except in greatly stripped 
down versions lacking the sophistication which made the original 
program so fascinating 

Now. our new microcomputer version possessing the FULL power 
and range of expression of the original is being offered at the 
introductory price of only S25 And if you want to find out how she 
does it (or teach her to do more) we will include the complete 
Source Program tor only $20 additional 

Order your copy of ELIZA today and you'll never again wonder how 
to respond when you hear someone say Okay let's see what this 
computer of yours can actually do!" 

ELIZA IS AVAILABLE IN THE FOLLOWING DISK FORMATS: 



ARTIFICIAL INTELLIGENCE RESEARCH GROUP 

921 NORTH LA JOLLA AVENUE 
i^^M LOS ANGELES CALIFORNIA 90046 
vtSA ' (213) 656-7368 (213) 664-2214 

' MC, VISA and CHECKS ACCEPTED 




FREE! 

1982 

DISCOUNT 

ELECTRONICS 

CATALOG 



JOIN THE PAK! 



r our Free catalog and be 



members receive Poly Pak 
exciting catalog several 



Penny Sales, Free 
Premiums and Low 



z *» 



Electronic Products such as Computer Periph- 
erals, Integrated Circuits, Speakers. Audio 
Equipment. Rechargeable Batteries, Solar Prod- 
ucts, Semiconductors, and much, much more! 
Take advantage of our 25 years as America's 
foremost Supplier of discount electronics. 



POLY PAKS, INC. 
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DISKETTES - SOLD IN BOXES OF 1 

5" 1 side... 3 30 8" 1 side... 350 
5" 2 side... 425 8" 2 side... 550 

ALL MAXELL DISKETTES ARE DOUBLE DENSITY 

QUANTITY PRICES AVAILABLE 
SAME DAY SHIPMENT. Order via Master Charge 
Visa - Money Order - Personal Checks (allow 2 weeks) 
- COD requires 10% deposit Calif Res add 6% 

■■■:: >. - \B> 

SATISFACTION OR FULL REFUND 




Screens in seconds 



QUICKSCREEN 



ABC CORPORATION 
INVENTORY DISPLAY 



ITEM ID* 12345 



FINANCIAL 



! PRICE $8 I 
1 COST $4 I 



I MTD $200 I 
I YTD $800 I 



QUANTITIES 

I OH HAND 193 I 

I ON ORDER 50 I 

t ALLOCATED 6 I 

I REORDER 220 1 

I + 

I MTD SOLD 25 I 



Microsoft BASIC, CB ASIC, dBASELL 
or FMS80 <*ow mmmm versions) sen cp/m 

$149 ( usef manual: $20} plus shipping - 
Fox A Geller Associates. Inc. 1 (201)837-0142: 
PO. Box 1053 I Credit Cards 

Teaneck.N.J. 07666 | Accepted 

l*E80 la a trafemrk of nre MmHatM 
cSBffl II Is a txadOmrk of Mhtro-r&tr 
C&6TC/3VM. are tradaierha at Digital ftesmn* 



WANTED: 



APPLE, IBM, TRS-80, CP/M 

SOFTWARE 

Westico is a publisher and distributor of 
professional software for microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market, contact: 

Phillip Woellhof, V. P. Mktg. 

Westico, Inc. 

25 Van Zant Street 

Norwalk, CT 06855 

(203) 853-6880 
To increase your profits, take advantage 
of Westico's worldwide promotion and 
distribution 

WESTICO 

The Software Express Service 
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SPECIALS m INTEGRATED CIRCUITS 



6502 


7.45 


10/6.95 


50/6,55 


100/6.15 


6502A/6512A 


8.40 


10/7.95 


50/7.35 


100/6.90 


6520 PIA 


5.15 


10/4.90 


50/4.45 


100/4.15 


6522 VIA 


.6.45 


10/6.10 


50/5.75 


100/5.45 


6532 


7.90 


10/7.40 


50/7.00 


100/6.60 


2114-L200 




3.75 


25/3.50 


100/3.25 


2114-L300 




3.15 


25/2.90 


100/2.65 


2716 EPROM 




7.00 


5/6.45 


10/5.90 


2532 EPROM 








14.50 


6116 HltacW 2K i 


( 8 CMOS RA 




14.50 


4116 








8 fir 17 


Zero Insertion Force 24 pin 


Socket 




2.00 


6550 RAM (PET 8K) 






12.70 


S-100 Wire Wrap Socket 






2.40 



A P Products 15% OFF 
APHobby-Blox 15% OFF 





THE STAR MODEM 






FrM Pnfttca/UnnMn Did Systems 






RS232 MODEM 


SALE 


$128 


IEEE 488 MODEM 


SALE 


$199 


RS232 CC1TT 




$170 


IEEE 488 CCin 




$270 



We carry Apple 11+ from 
Bell & Howell 




CASH MANAGEMENT SYSTEM $45 

Easy to use. Keeps track of cash disbursements, cash 
receipts, cash transfers, expenses for up to 50 categories. 

FORTH for PET by Cargile/Riley $50 

Full FIG model with all 79 Standard extensions. 

r fir FORTH for independent object code 30 



KM MM PASCAL for PET/C6M $85 

Includes translator for true machine language object code. 

EARL for PET/CBM 65 

Editor, Assembler, Relocator, Linkeditor. 

Suporfinihlcs - BASIC Linguige Extensions 30 

Fast Machine Language Graphics routines for PET/CBM. 

SKI-KIT - Suit PET/CBM ROM based Utilities 40 

SibSORT for PET/CBM by James Sterna 35 

Flexible general purpose machine language sort routine. 

PaptrMitt 60 Command Word Processor (Riley) 40 
Full-featured CBM/PET version with tape or disk text files. 

FLEX-FILE Dote Boso/flooort Writer/Mail Ust 60 

Versatile PET/CBM data handling system by Michael Riley. 



4 Port Mosfc System for PET/CBM 

Includes Visible Music Monitor and D/A Converter. 



$60 



Bcommodore 




CBM-PET SPECIALS m m 

8023 Printer - 1 36 col. 1 50 cps bi-directional (995) 775 
8300 (Diablo 630) Daisy Wheel - 40 cps 

bi-directiona! (2250) 1725 

8032 80 x 25 CRT, business keyboard (1495) 1100 

Super Pet (1995) 1600 

8096 Board (extra 64 K RAM for 8032) (500) 400 

8050 Dual Disk Drive - 1 megabyte (1795) 1345 

8250 Dual Disk Drive - 2 megabyte (2195) 1760 

CBM IEEE Modem (395) 199 

4016 full size graphics keyboard (995) 795 

4032 full size graphics keyboard (1295) 999 

4040 Dual Disk Drive - 330,000 bytes (1295) 999 

2031 Single Disk Drive - 165,000 bytes (695) 560 

4022 Tractor Feed Printer (795) 630 

C2N External Cassette Deck (75) 65 

VIC 20 Color Computer (299) 259 

VIC 1515 Graphic Printer (395) 325 

Used CBM/PET Computers CALL 

8024-7 High Speed Printer (1995) 1345 

WE WILL MATCH ANY ADVERTISED PRICE 



*** EDUCATIONAL DISCOUNTS *** 

Boy 2 PET/CBM Computtrs, receive 1 FREE 



WordPro 3 Plus - 32 K CBM, disk, printer 200 

WordPro 4 Plus - 8032, disk, printer 300 

OZZ Data Base System for CBM 8032 335 

VISICALC for PET, ATARI, or APPLE 155 

SM-KIT - Sipr PET ROM Utlllttts 40 

Programmers Toolkit - PET ROM Utilities 35 

PET Spacemaker II ROM Switch 36 

2 Meter PET to IEEE or IEEE to IEEE Cable 40 

Dust Cover for PET 7 

IEEE-Parallel Printer Interface for PET 110 

IEEE-RS232 Printer Interlace for PET 1 20 

The PET Revealed 1 7 

Library of PET Subroutines 1 7 



RAM/ROM for PET/CBM 

4K or 8K bytis of sift ROM with optloml Bittiry Bickup. 
Adds extra RAM which can be write protected like ROM. 
4K Version - $85 8K Version - $120 Battery Backup - $30 

EPROM Programmer for CBM/PET 79 

Branding Iron with software/hardware for 2716 and 2532. 



Watanabe 

Intelligent 

Plotter 



WATAXABE WX4671 Plotter 
WATANABE WX4675 6-eeo Plotter 





DISK 
SPECIALS 

SCOTCH (3M) 5" 10/2.75 50/2.65 100/2.60 

SCOTCH (3M) 8" 10/2.80 50/2,70 100/2.65 

Verbatim 8" Double Dens. 10/3.45 50/3.35 100/3.20 

Verbatim 5" Datalife 10/2.45 50/2.40 100/2.35 

(add 1.00 for Verbatim 5" plastic storage box) 

BASF 5" soft 10/2.40 20/2.35 100/2.30 

Wabash 5" in Plastic Box 10/2.70 50/2.60 100/2.50 

Wabash 8" in Plastic Box 10/2.75 50/2.65 100/2.55 

WE STOCK MAXELL DISKS 

Diskette Storage Pages 10 for 3.95 

Disk LibrartyCases 8" - 2.85 5" -2.15 

Disk Hub Rihgs 8" - 50 for 7.50 5" - 50 for 6.00 

CASSETTES - AGFA PE-611 PREMIUM 

High output, low noise, 5 screw housings. 
C-10 10/56 50/50 100/.48 

C-30 10/.73 50/.68 100/.66 

All other lengths available. Write for price list 



SPECIALS 



EPSON MX-80 Printer 
EPSON MX-80 F/T Priotor 
EPSON MX-70 Prttter 
EPSON MM 00 Priitor 

Centronics 739 Printer with dot graphics 
STARWRITER Daisy Wheel Prioter 
Zenith ZVM-121 Green Phosphor Monitor 
AmrJek Color Monitor 



675 
1445 

119 

355 



ALL BOOK end SOFTWARE PRICES DISCOUNTED 

OSBORNE/McGraw-Hill, HAYDEN, SYBEX,etc. 



Synertek Systems 

SYM-1 Microcomputer SALE 199 

SYM BAS-1 BASIC or RAE 1/2 Assembler 85 

KTM-2/80 Synertek Video and Keyboard 349 

KTM-3/80 Synertek Tubeless Terminal 385 



YfM/TH I data 

"~~ I systems 



Z90-80 64 K 

Z90-82 64 K, 1 double dens, drive 

Z89-0 48K 

Z89-1 48K, 1 drive 

Z67 1 Megabyte + Floppy Drive 

Z37 1 .3 Megabyte Dual Floppy 

Z25 High Speed Printer 

Z1 9 Video Terminal (VT-52 compatible) 

ZVM-121 Green Phosphor Monitor 

All Zenith Software discounted 



2170 
2395 
1950 
2150 

4495 

1495 

1195 

670 

119 




ATARI* 

SPECIALS 



800 Computer 
400 - 16K 
810 Disk Drive 
825 Printer 
850 Interface 
822 Printer 
Paddle Pair 
Joystick Pair 
16KRAM 
Assembler/Editor 
TeleLink 

Write for 



779 

339 

449 

629 

175 

359 

17 

17 

85 

46 

20 



410 Recorder 59 

Pilot 68 

Microsoft BASIC 68 

Educ. Series 20% off 

MISSILE COMMAND 32 

ASTEROIDS 

STAR RAIDERS 

Space Invaders 

Music Composer 

Chess 

Super Breakout 



32 
32 

32 
45 

30 
30 



prices on other Atari items. 



252 Bethlehem Pike 
Colmar, PA 18915 



2158227727 a B Computers 



WRITE FOR CATALOG 

Add $1 25 per order for shipping We pay balance of UPS surface 
charges on all prepaid orders. Prices listed are on cash discount 
basis. Regular prices slightly higher Prices subject to change 
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ONE BOARD CP/M SYSTEM! 



only $750 

Assm., Tested 

& Burned-In 

for one week 



Features: 

• 8 V 2 by 12 inches 

• 10 MHZ 8085 CPU 

• 64K RAM 

• 3 RS-232 channels 

• 8272 Floppy Disk Controller 

• Handles Single/Double Density 

• One to Four Drives. 801 R or 
850R. 

Documentation $15. 

CP/M Floppy Disk Operating System $150 

Check or Money Order 



c 



a u toco n troll 



11744 Westline Industrial Drive 

St. Louis, MO 63141 

(314)432-1313 



y 



Z-80 and 8086 FORTH 

Z-SO* FORTH— a complete program development system. Uses 
standard CP/M* compatible random access disk files for screen 
storage- Package includes: interpreter/compiler with virtual mem 
ory management, line editor, screen editor, Z-80 Assembler, de- 
compiler, utilities, demonstration programs, and 80 page user 
manual System requirements: Z-80 microcomputer, 48 kbytes 
RAM,CP/M2.2orMP/M« 1.1, $50 00 

Z-80 FORTH WITH NAUTILUS SYSTEMS CROSS-COMPILER. 

Extend/modify the FORTH runtime system, recompile on a host 
computer (or a different target computer, generate headerless 
code, generate ROMable code with initialized variables. Supports 
forward referencing to any word or label. Produces load map and 
list ot unresolved symbols. 107 page manual. System require- 
ments as for Z-80 FORTH above. ■ $200.00 

8086 FORTH with line editor, screen editor, assembler, and 
utilities. Uses standard CP/M compatible random access files for 
screen storage. Requires 8086 or 8088 microcomputer, 64 kbytes 
RAM, and CP/M-86 operating system. $100 00 

MACHINE TEST PROGRAM PACKAGE for Z-80 systems. Includes 
memory, floppy disk, printer, and terminal tests with all source 
code. Requires CP/M 2.2. 550.00 

All software distributed on eight-inch soft sectored single density 
diskettes. Prices include shipping by first class or UPS within USA 
or Canada. COO charges extra. Purchase orders accepted at our 
discretion. (CP/M and MP/M are registered trademarks of Digital 
Research, Inc. Z-80 Is a registered trademark of Zllog. Inc.) 

Laboratory Microsystems 

4147 Beethoven Street 

Los Angeles, CA 90066 

(213)390-9292 




RHINO*XR-1 ROBOT 



Versatile, rugged 32" high robotic arm for 

education, research and industry. Compatible 
with all computers having RS232C interface. 
Immediate delivery. $2,400 F.O.B. Champaign, 
III. [In III., add 5% tax). Price includes 150 pg. 
operations manual ... an excellent introduc- 
tion to robotics. Manuals can be purchased 
separately @ $35.00 ea. Inquiries invited. 

Sales Dept. 

308 S. State 

Champaign, IL 61820 

(217)352-8485 



MACHINE 
[DESIGN 

INC. 
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NEW! for 
the '89 from 

MAGNOLIAS 

MICROSYSTEMS 

DOUBLE DENSITY 
DISK CONTROLLER 

for both 5V4" & 8" drives 

only vpuoO complete 

including CP/M™2.2 

MAGNOLIA MICROSYSTEMS, INC. 

2812 Thorndyke W.. Seattle 98199 

(206) 285-7266 C800) 426-2841 

CP/M is a trademark of Digital Research. 



STATISTICAL 
SOFTWARE 

ELF — Stepwise regression, fac- 
tor analysis, correlation coeffi- 
cients, crosstabs, simple statistics, 
t-tests, ANOVA, stepwise discrimi- 
nant analysis, all BASIC transfor- 
mations and more. $200.00 

TWG/ARIMA - Box-Jenkins for 
seasonal and non-seasonal models, 
identification, estimation and fore- 
casting. Introductory Price: 
$250.00. 

Each includes a database 
manager, numeric software key- 
pad, and is menu-driven. Each re- 
quires an Apple II with Applesoft, 
48K, and DOS 3.3. 

For further information, write 

74 TVUcAvuOxh $**«ft 

3907 Lakota Road 

P.O. Box 10114 

Alexandria, VA 22310 

'Apple II and Applesoft are trademarks of 
the Apple Computer Company 



APPLE, TRS80, Tl, IBM, PET... 
TRY! OUR $99 SELECTOR SWITCH 

Available for RS232. IEEE 488, BNC... 



\\\v\\\\\\\nvvx\n\ v*£ 




Our $99(- S8AB) switch will save you money and aggravation Share your 
printer, modem etc. The selection Is made by turning the front panel 
knob. Eliminate the aggravation of connecting and disconnecting cables. 
Our -S8AB two position unit can connect one printer to two CPU's. It 
can also be used to connect one CPU to either a printer or a modem We 
also have 3, 4, 5, & 6 position units. In fact we have about 30 models to 
satisfy all the common applications. Our products are the most popular 
units on the market We sold over 10,000 units We offer a S YEAH WAR- 
RANTY. OUR UNITS HAVE AN EXCLUSIVE MONITORING OPTION We 
have distributors and dealers in most cities If your lavorite compuier 
dealer does not carry a Giltronix Switch please have him call us. We offer 
the greatest discounts as well as evaluation samples. Call us for a FREE 
colorful catalog. 




UNIVERSAL INTERFACE PRODUCTS 



450 San Antonio Ave., Palo Alto, CA 94306 
DEALER INQUIRIES INVITED! 

Call (415) 493-1300 
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Software requires 48K Apple with disk drive— Dealer 
quiries invited — Write for more information Apple & APPI 
WRITER are trademarks of Apple Computer. Inc 

P.O. Box 453 • Arlington Heights, IL 60006 



LABELS 




15/16"x3%" 
1 up - pin feed 



white pressure 
sensitive 



PRICE INCLUDES SHIPPING 

Packed 5M per box - Min. order 1 box -$14.95 

Check with order ■ Mass Residents add 5% Sales Tax 

CHECKMATE 

P.O. Box 103, Randolph, MA 02368 
Telephone: 617-963-7694 
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CRT CONTROLLER 



6522 APPLE II INTERFACE 



81260 "SLIM" 



JBE I MICROCOMPUTER 




This intelligent CRT Controller 
uses an 8085A CPU & an 8275 In- 
tegrated CRT Controller, it 
features: 

• 25 lines <80char./line) 

• 5x7 dot matrix 

• Upper & lower case 

• Two 2716's (controller & char, 
generator) 

• Serial interface RS232 & TTL 

• Baud rates of 11 0,150,300,600, 
1200, 2400, 4800 and 9600 

• Keyboard scanning system 

• Unencoded keyboard required 

• Uses + 5V & + 12V Power Sup- 
plies 

• Does not have graphic 
capabilities. 

Documentation includes program 
listing and composite video cir- 
cuit. 
Bare Board only 

(with doc) $39.95 

2716Char.Gen.A7 $19.95^ 

2716 Program A 12 $19.! 

A-D CONVERTER 




J B Es 1 6 chan nelA-D Converter pi 
to your Apple II computer. It ui 
ADC0817 which incorporates a 1 f 
net multiplexer and an 8 bit A- 
verter. The 16 Inputs are hi 
pedance and the voltage rang* 
5.12 volts. Conversion time is<1i 
The resolution is 8 bits or 
linearity is ± 1/2 step. Two 16 pin DIP 
sockets are used for inp«|§GND & 
reference voltage cc <> _ s There 
are3singlebitTTLinp includes 

sample prograrr^ 
81-132AA! 
81-1321 
81 -132#iare Board 

EPROM PROGRAIN 




J BE <, EPROM Programmer 1$ deigned 
to program 5V-- I6*s,255 
if.E-M,-* -es to the JBE Parallel 5/0 sard 
using four ribbon cables. An LED in- 
dicates when the EPROM is being pro- 
grammed. A textooi zero insertion force 
socket is used for the EPROM. Comes 
with compie' locum itatic 
writing and reading EPROM's in t 
pie II or Apple i! Pius, 
separately. 

80-244AAssm. $49.95 

80-244KKit $39.95 

80-244B Bare Board $24.95 



The J BE 6522 Parallel Interface for 
the Apple II Computer, plugs 
directly into any slot 1 through 7 In 
the Apple. This card has 2 6522 
VIA's that provide: 

• Four 8 bit bi-directional I/O 
ports 

• Four 16 bit programmable 
timer/counters 

• Serial shift registers 

• Handshaking 

A 74LS05 Is for timing. Four 16 pin 
sockets provide easy connections 
to other peripheral devices. (Dip 
jumpers with ribbon 
also available from J 
Parallel I/O card intei 
JBE EPROM prograi 
Understanding QJHHHHH 
language required W pHgw 
board. Inputs and outputs are TTL 
comi 






Single board large scale Integra- 
tion Microcomputer. This 4.5 x 6.5 
board uses the 6502 
Microprocessor, two 6522 VIA's, 
four 2114 RAM's, 2516, 2716 or 
2532 EPROM. The fully buffered 
22/44 pin bus is similar to the 
KIM® ,SYM® , and AIM® expan- 
sion connector. The four 8 bit I/O 
ports connect through 16 pin dip 
sockets. This board was designed 

i and is ideal for Per- 

DEM use. 




PARTS 



6502 MPU $9.95 

6522 VIA $9.95 

Z-80MPU $9.95 

Z-80PIO $9.95 

TWO 21 14 RAM $9.95 

2716 $14.95 

50 pin conn. $5.95 

DlpJumper2ft. $4.95 



SC-01 P PPSyn- 
ier chiJPPffe SC-01 
rfonetlcally synthesizes con- 
tinuous speech of unlimited 
vocabulary. The SC-01 contains 64 
different phonemes and 4 levels of 
inflection accessed by an 8 bit 
code. It requires 10 Bytes per se- 
r continuous speech. Both 
/have an audio ajM^l 
connection to as 
fer. ^^jgM| 
jmerttatkm includes basic 
user programs, a phoneme chart 
and listing of coded words to help 
you get started. Documentation 
for the Apple if® Speech Syn- 
thesizer includes a disk with many 
user programs. 

81-088 Apple ll Speech 

Synthesizer $139.95 

81-120 Parallel input Speech 

Synthesizer $149.95 

Prices include the SC-01 Chip 
SC-01 soid separately for $ 75.95 



EPROM EXPANSION CARD 



JBE EPROM Expander for I \% '" 
holds six 5V 2716s for a t< 
bytes of EPROM. This boar'- iakea the 
place of the on board ROM i n the t- 
It is software switchable by the s » 
technique used by the Apple II firmware 
card. Solder jumpers are for reset to the 
Apple ROM or EPROM Expansion Card. 
Use JBE EPROM Programmer and 
Parallel I/O to program your EPROMs. 
EPROMs sold separately. 



81-085AAssm. 

81-085KKit 

81 -085B Bare Board 



$59.95 
$49.95 
$39.95 



• Two 6522 VIA's 

14 RAM's (2K bytes) 
■ ' r BOM 2516 or 2532 

• Crystal clock 1 Mhz 

• Requires 5V1 

• 4.5x6,5 card 

• Power on reset 

• Fully buff ered-exp 

• Solder mask-both sides 

Use your Apple ft Computer, J8E 
6522 Parallel interface card and 

m Programmer m a 
Imsystem/^ 

$19Qf0Afiembled 

$149.95 Kit 

$ 39.95 Bare Board 




6502 MICROCOMPUTER 





.. „ <<-- ,-- , 



6502 MPU, 6522 VIA, 2716 EPROM, 21 14 
RAM single board computer. Single 5 
volt power supply at 400 Ma. Two in- 
dependent 8 bit I/O ports with hand- 
shake lines. RC controlled 1 Mhz clock. 

Complete documentation. I/O lines use 
50 pin edge connector. Oata and ad- 
dress lines are not accessible. Mod. for 
2532 is included. EPROM is not includ- 
ed. 1 K RAM, 2K EPROM, 2 I/O ports. 

$110.95 

$ mm 

$ 10,35 



8G-l53Assm. 
80-163 Kit 
80-153 Bare Board 



Z-80 MICROCOMUTER 




Z-80 MPU f Z-80 PIO. 2716 EPROM, 2114 
■; ie board computer. Single 5 
■ i power supply at 300 Ma. Two in- 
indent 8 bit I/O ports with hand- 
shake lines. RC controlled 2Mhz clock. 

Complete documentation. I/O lines use 
50 pin edge connector. Data and ad- 
dress lines are not accessible. Mod. for 
2532 is included. EPROM is not includ- 
ed. 1 K RAM, 2K EPROM, 2 I/O ports. 



80-280 Assm. 
80-280 Kit 
80-280 Bare Board 



$129.95 
$119.95 
$ 19.95 




JBE's 7.75 x 11.75 6502 base 
Microcomputer has the 
capacity for 16K of EPROM, 
4K of RAM, 8 Parallel Ports 
and 1 Serial Port. Monitor and 
Tiny Basic are also available. 
yhe fully populated version 
eludes: 

[6502 CPU 
6522 VIA (8 Parallel I/O 
3rts) 

Serial I/O 
Pd - 

• 8JpmAM(4K) 

• 2J716 EPROM (Monitor & 
Tiny Basic) 

BBkartially populated ver- 

: i includes: 

* i m cpu 

6522 VIA {2 Parallel I/O 
Ports) 
1HE -1013(Serial I/O Port) 

* J-;:*iRAM(1K) 

* I 2 16 EPROM (with 
H Wfi g pr) 

Both versions include 

fc j716s or 2532s, 8 

16 pin sockets for I/O i nterf ac- 

- h I B25 connector for 

RS232. 

ires iddata lines are 
brought off the board to the 50 
pin edge connector, (similar 
to the Apple II bus) 

Fhis boa? !s< ' -.atures 
aset and ci ssette 
interface. 

81-030 C Fully 

Populated $349.95 

81-030M Partially 

Populated $249.95 

81-030B Bare Board $ 89.95 
2716 EPROM 

(with Monitor) $ 19.95 
2715 EPROM 

(withTiny Basic $ 19.95 



Johiv Bell Eivgiiveeriivg, live 



MC 



ALL PRODUCTS ARE A VAILABLE FROM JOHN BELL ENGINEERING • P.O. BOX 338 • REDWOOD CITY, CA 94064 
ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 

10% OUTSIDE U.S.A. 



VISA 



SEND FOR CATALOG 



(415)367-1137 



Convert your TRS-80 into a 

DEVELOPMENT SYSTEM 

Z-80 In-Circuit 
emulation and 
EPROM/EEPROM 
programming in 
a single compact 
unit. 

Debug stand-alone 

systems with 

program in 

TRS-80 RAM, 

then copy working program into PROM. 

Only $329 including personality module 
for2716, 2516, 2758, 2508, 2532, 2816, 
2808,48016. 

ORION INSTRUMENTS 

172 Otis Ave, Woodside, CA 94062 
(415)851-1172 



Circle 261 on inquiry card. 



IBA^F Flexy - 

IDMOr Disks® 



SAVE 40% jswsr 



5Vjl " s P 8cif V soft ' Price/ 1 
/4 1 or 1 6 sector 

1 side/single density $26.70 

1 side/double density. 3190 

2 sides/double density 37.10 

r> * t Specify soft 

or 32 sector 

1 side/single density 26.70 

1 side/double density 31.90 

2 sides/double density 41.60 

CHECKS - VISA - MC - C.O.D. 
(313} 777-7780 ADD $2 SHIPPING 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave. 

St. Clair Shores, Ml 48081 



RAM: 64K-200nS (128 refresh) - 8/$79 



Color R.F. Modulator Kit: - $13.79 
14A S-100 Power Supply Kit $29.95 

(for line cord and circuit breaker, add $8.95) 
47-63 Hz, 95-250 VAC with RFI filter included 



Disk Power Kit— 24V/5A - $19.95 



New! RGB < 



Displays 




• 320x525 lines 

• 15.7 KHz 

• Black Stripe Tube 

• 90 Day Warranty 

• Perfect for: 

IBM 

CAT- 100 
Microangelo 



13"-$329°° 
19"-$369°° 



Dealin* Eiectronics 



735 Loma Verde, Palo Alto. CA 94303 • 415-493-5930 
Please send 40 ct. SASE for our flyer 



Circle 182 on inquiry card. 



Circle 102 on inquiry card. 



JOE COMPUTER PRESENTS WORD GRINDER 

80,000 

WORDS! 



WORD GRINDER IS A DATA BASE Of OVER 
80,000 ENGLISH WORDS IN ALPHABETICAL 
ORDER WITH SPACES DELIMITING EACH 
WORD. THE TRS-80f AND APPLE VERSIONS 
INCLUDE A BASIC EDITOR FOR DISPLAYING 
OR EDITING THE DATA FILES USING RAN- 
DOM ACCESS. WORD GRINDER IS AVAIL- 
ABLE FOR TRS-80 MODEL I, II, OR III, APPLE, 
CP/M, RT-I I /HT- 1 I OR ANSI TAPES PRODUC 
ED ON A PDP-I I. PRICES START AT $89.95 
FOR MODEL I, III OR APPLE. SI 24.95 FOR 
MODEL \\, CP/M, RT- 1 I OR ANSI TAPES. 
MAKE CHECKS PAYABLE TO: 
JOE COMPUTER — PHONE ORDERS AND 
INFORMATION: (2I3J 992-05 1 4 SEND TO: 
JOE COMPUTER. 227 1 3 VENTURA BLVD.. 
SUITE F. WOODLAND HILLS. CA 9 1 364 

CALIF. RESIDENTS ADD 6/SALES TAX. 
t TRS-80 IS A TRADEMARK OF TANDY CORP. 



ANALOG +0 DIGITAL 
DIGITALS ANALOG 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 



amplifier ■>■■■ 
conversion time 



oord test S-100 

:oblc hie' 



16-chonnel 
programmable gain instrurr 



12-bit sample and hold amplifier 
sntiol 16 rN snrn ■ I analog to dk f * -' 



For additional details about the ad-100-4 and other 
fine California Data Corporation 100% individually 
tested, high reliability products, circle the reader 
service card number below or for faster response 
write or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road, Suite C-10 
Newbury Park, CA 91320 

(805) 498-3651 



FLOPPY DISKS 

NEW Shugart SA AOO $ 230 

NEW Shugart SA ^SO 325 

NEW Shugart SA B01 R -415 

NEW Shugart SA B51 R 634 

Dual Drive Enclosure [&"] 

Wired, power supply, remote AC 

control, rack mount slides &4S 

Enclosure/2 SA B01 + signal cable 14SO 

Enclosure/2 SA S51 + signal cable 1SOO 

Enclosure, desk Cop, bare, unwired 75 

DISKETTES 

1 year warranty. 10/plestic library case. 

B" Box of 10 

Single Side - Single Density 2B.40 

Single Side - Double Density 3S.BD 

Double Side - Double Density 45, "7D 

5% " with reinforced hub Box of 1 D 

Soft sectored, 1 holes or 1 6 holes. 
Single Side - Single Density 23. ~70 

Single Side - Double DenBity 3B.1 

Double Side - Double Density 43.SO 

PAPER 
9 y» x 1 1 Blank 3700 Sheets 27.22 

B>fc x 11 Bar 3700 SHeets 24.72 

]D MET A VAN, INC. 

1 BOS East Dyer Road. Suite 3D7 
Santa Ana, CA 327D5 



Circle 166 on inquiry card. 



Circle 51 on inquiry card. 



Circle 200 on inquiry card. 



EPSON 



DOT MATRIX PRINTERS 
SUPER DISCOUNTS ON 

MX-80F/T L0 ^f R , NOW 
MX-80 lo ^r, IN 

MX-100 lo^r; STOCK 

We also stock direct connect cables for 
TRS-80, Apple, Atari, Pet or RS 232 

CALL TOLL FREE 

1-800-344-7493 

In CA and for service (209) 667-2888 



<m 



GRAPHICS ROM'S 
AVAILABLE 



i.mc.. 



m 






APPLE 
JOY 




At last, an inexpensive and viable alter- 
native to the graphics tablet. 

• For Apple II (DOS 3,3) users who presently own or are 
planning the purchase of an Apple II Joystick. 

• Our software will enable you to easily interface your 
Basic or Pascal Programs to the Apple Joystick 

• Software will provide your programs with a "tracking" 
cursor either on High-Resolution Screen-1 or High- 
Resolution Screen-2, 

Coordinate input is activated via Joystick Button-1. 
"Fine" cursor movement is enabled via Joystick Button-2. 

• Included is 5'* Disk, User Manual, Object Code of 
Joystick Interface Routines and Source Code of Demo 
Programs. 

$39.95 ppd. 

(California Residents add 6%) 

PLEASE SPECIFY LANGUAGE REQUIRED (BASIC OR PASCAL) 
Send Check or Money Order (Personal Checks Altovv 3 Weeks) 

5851 Via Sonora / Yorba Linda, CA 92686 
Telephone: (714) 970-1422 




re it for your 
hardware and 
software needs. 

• EPSON 

• ZENITH 

• MAGNOLIA 
MICROSYSTEMS 

• CP/M-COMPATIBLE 
SOFTWARE 

THE APPLICATIONS GROUP 



mm 



(214) 749-5513 



1—r-t 



CP/M is a trademark of Digital Research 

BBBaBaaaaaaBtaBaaBdaaBBaa 



Circle 186 on inquiry card. 



Circle 202 on inquiry card. 



Circle 27 on inquiry card. 



o* 




de* 



SEE OUR AD ON PAGE 109 FOR MORE EXCITING DISCOUNTS 



[apple computer 

T» Authorized Dealer 




APPLE II PLUS 

CALL FOR 
BEST PRICES 

APPLE DISK DRIVES 
AT GREAT PRICES TOO! 

SPECIAL APPLE CATALOG AVAILABLE 



Software for the Apple 

VUlCaie version 3.3 . . 159 

VisiFtte (NEW data ba»* manager) . . . v 199 

VislTrend / VlsiPtot 219 

VlalDex 159 

ViftiTerm . . , - 129 

Desktop /Plan II . / . . . . 159 

DB Master .. . . 169 

WordStar (Apple 80 col. version 249 

Dow Jones Portfolio Evaiuator - . . . . . .... . . . ... .45 

The Controller (G/L, A/R & A/P) ......... 499 

Apple Post 45 

Apple Writer .6$ 

Apple DOS Toolkit .... . ... 65 

DOS 3.3 Upgrade , 49 

Dow Jones News & Quotes Reporter .85 

Apple Fortran (requires 64K memory) - ........... 165 

Apple Plot .60 

Easywriter word processor (80 column) 225 

Tax Preparer 99 

Real Estate Analyzer. . . . . . . . . . .129 

Creative Financing * 129 

Personal Filing System (PSF) 85 

Peachtfee Accounting Software . ............. .CALL 

BP1 Accounting Software . . . CALL 

Systems Plus Acctng Software CALLl 

BPJ Accing Software . , . CALL 



Apple Entertainment 
Software 

We stock all Apple Special Delivery Software along with 
HUNDREDS of other games and utilities. Please call or 
write for a complete price list. 

Raster Blaster, • 29 

Gorgon . ...................... V ............ 39 

Pool 1.5 • 34 

Ultima 39 

Snoggle 

Space Eggs 29 

Flight Simulator 33 

Gobbler 

Allen Rain .23 

Pulsar II. • • -29 

Space Warrior - • -24 

Warp Factor - - 39 

Dragon Fire. , .... . . ....... * * *•* 

We stock HUNDREDS of software games and utilities. 



Apple Cards and Hardware 

16K Ham Board by Con Co mp Industries .■■.."«■ ....... 130 

Language System w/ Pascal & BASICS . . . .... 379 

Silentype Printer mf Interface card .349 

Hayes Mieromodem II ... '.. , ...■ .... . . . . 299 

Novation Apple-Cat .......... .339 

Videx Videoterm 80 column card 269 

Videx Keyboard Enhancer 115 

Z*80 Softcard by Microsoft . . ... 299 

16 K RamCard by Microsoft . . . 169 

Integer Basic or Applesoft II Firmware Card 145 

Graphics Tablet . ... . .619 

Parallel Printer or H5 S] *l I /F card 135 

Communications Card w /cable. 185 

Centronics Printer interface card 185 

Apple IEEE-488 Interface card ... . . . :.:.. .399 

16K Language card by Apple Computer .......... 169 

Tnunderctock Plus clock /calendar ...119 

Smarterrn 80 column card. ...;........,..... .299 

Corvus Winchester Hard Disk Drives . . V: .... . .CALL 

ALF 3 Voice Music Card 239 

ALF 9 Voice Music Card. 169 

Lazer Lower Case Plus + . ...... . . 55 

U2er Keyboard Plus + . . . . 99 

23 Key Numeric Keypad by Keboard Co 120 

Joystick II by Keyboard Co 45 

6809 CPU Card (The Mill) by Steltatlon. :. .... >ll .. .319 
AIO Serial & Parallel interface by SSM A&T ....... 189 

Music System (16 voices) 479 

A/D + D/A Interface. ..>...: ,289 

Expansion Chassis (8 slots) ... .599 

Introl/X-10 Controller card 169 

Clock /Ca lander card .......... 225 

CPSMulti ■ card ...... .......... 189 

Supertalker SD-200 ........ ,239 

Rom plus + card 135 

Rom writer card ,. ■. ... . . - . 149 

Symtec Hi-Res Light Pen ....... 210 

Sup-R-Fan ventilation system for Apple II 45 

Sup-R- Terminal 80 column card by M&R 329 

SVA Z.VX4 Megabyter 8" Disk Controller 589 

SVA 2 + 2 Single Den, 8" Disk Controller.. . . ■'.'.'. . . 345 

Speech link 2000 by Heuristics. . . 249 

Versawriter Digitizer Tablet. . ... .,. ... .229 

Asynchronous Serial interface card by CCS 139 

Centronics Parallel Interface card by CCS 119 

We carry alt California Computer System Cards . . CALL 

We stock many more ttems for the Apple II. 

Please calf or wr- | < r ice list. 



16K RAM BOARD byConComp 

for Apple II Computers 



FOR ONLY 



$ 129 



95 




AVAILABLE NOW 



ORDER TOLL FREE 

800-854-6654 

In California and 
outside continental U.S. 

(714) 698-8088 

Telex 695-000 Beta CCMO 




Printers 
Epson 

MX-80 or 
MX-80 FT 

i 'CALL. ' 

Anadex 9501 w/2K Buffer . .1349 

C. Itoh Starwriter 25 CPS dalsywheel . 1449 

C. Itoh Starwriter 45 CPS daisywheel 1649 

Epson MX-70 . . CALL 

Epson MX-80 & MX-80 F/T . .CALL 

Epson MX 100 CALL 

NEC 8023 Impact Dot Matrix , . .695 

NEC Splnwriters (Latest models) CALL 

Paper Tiger IDS-445G w /graphics 699 

Paper Tiger IDS-460G w/graphlcs .949 

Paper Tiger IDS- 5 60G w graphics . 1249 

Silentype Printer w /Apple interface 349 

Qume Sorint Daisy wheels (Latest models) ..... .CALL 

t>l,tnlt> h'M . ft 40 CPS.. 1795 



Video Monitors 



Amdek/LeedeK Video 100 12 M BlfeW. . . . , ... .155 
Amdek/U ^nPho*pher..,179 

Amdek (Hitachi) 13** Color w audio output 389 

NEC 12" Green Phospher Display JB 1201M. CALL 

NEC 12" Lo-Res Color Display CALL 

NEC 12" Hl-Res RGB Color Display. CALL 

Sanyo r B&W Display 185 

Sanyo 9" Green Phospher Display. -> . . . ... . . . .CALL 

Sanyo 12" B& W Display ........ ... . . .... .269 

Sanyo 12" Green Phospher Display 285 

Sanyo 13" Color Display. , . .-* 449 

Zenith 12" Green Phospher Display ZVM-121 149 




ZENITH 

12" 
GREEN 

$149 



VIC20 



$259 




Personal 
Computer 

Color " Sound * Graphics 
Call or write for more Info. 
Disk drives available soon! 

Ordering information: Phone orders using VISA. MASTERCARD. 
AMERICAN EXPRESS. DINER'S CLUB, CARTE BLANCHE, bank 
wire transfer, cashier's or certified check, money order, or personal 
check (allow ten days to clear) Unless prepaid with cash, please add 
5% for shipping, handling and insurance (minimum 5.00) Caiifor 
nia residents add b% sales tan We accept CODs OEM's. Institutions 
and corporations please send for a written quotation. All equipment 
is subject to price change and availability without notice All equip 
ment is new and complete with manufacturer s warranty (usually 90 
days) Showroom prices may differ from mail order prices 

Send Orders to: 

G©DQ§DD[M]®[r 

GQODQIpDaltQLFS Mailorder 

8314 Parkway Drive 
La Mesa, California 92041 



Circle 91 on inquiry card. 




OAE's PP-Ser!es EPROM Programmers plug 
directly into any vacant EPROM socket and 
allow you to transfer data directly from RAM 
to EPROMs. No additional power supplies are 
required. All timing & control sequences are 
handled by the programmer. Each unit in- 
cludes internal DC to DC switching regulator, 
ZIF socket and 4 ft- ribbon cable terminated 
with a 24 pin plug. Programmers are available 
for all EPROMs from 2708's thru 2532's. 

Oliver Advanced Engineering, Inc. 

676 W. Wilson Ave., Glendale, CA 91203 

(213) 240-0080 or Telex 194773. 

PP SERIES PROGRAMMERS 



IS YOUR 

Worth Star 
OUT OF SORTS? 



INCREASE YOUR BASICS 
SORTING POWER OVER 1800%! 

N*S0RT is easy to use and will perform 
sorts on one and two dimensional or 
string arrays using optional sort keys. 
For example, to alphabetize A$: 

10 A$ m "ZYXWVUTS"\ REM Define String 
20 SRT A$,LEN(A$),1\ REM Sort A$ 

N*S0RT interfaces to any release 4 or 

later North Star Basic and can be yours 

for only <tQQ 

CpOC7 plus $1.50 shipping 

Calif. Res. add 6% tax. 
^~~^ Send check VISA or M/C 
/mum\ Complete Brochure Available 

\B) Software Systems 

1269 Rubio Vista Road, Altadena, Calif. 91001 
(213) 791-3202 



I 



CONVERT ANY TV 

TO A HIGH QUALITY MONITOR 




3495 



ACVM 
• Direct 



Kit permits Dual Mode oper- 
ation on B&W or Color sets 
• Hi-resotution • Up to 80 
characters per line * Wide bandwidth 
Video * Safe-Easy installation 

A full line of low cost Monitors and Receiver/Moni- 
tors available. 
Send for complete Audio/Video equipment catalog. 

V.A.M.P. Inc. 

Box 411, Los Angeles, CA 90028 

(213) 466-5533 



Circle 252 on inquiry card. 



Circle 347 on Inquiry card. 



Circle 364 on inquiry card. 



special **jP 



HP-85's $2540.00 

HP-83's $1450.00 

HP-9895 Dual 8" Drives .$5300 00 

HP-8292 Dual 5" Drives $1960 00 

HP-7225B Plotter $1720.00 

LOBO Disc Drives .... $ 395.00 

IDS 445G Pnnters S 699 00 

NEC Spmwnters 

with Tractors $256000 

IDS 460G Printers $1099 00 

IDS 560G Printers $133000 

C ITOH Starwrtter 25s $1300 00 

CCS 300 Dual 8" Drive computer with 

64K RAM, OASIS. CP/M 2.4MB Disc 

memory. 2 serial ports. 1 parallel 

port and a Televideo 

910 CRT Call for price 

CDC Lark Subsystems Call for price 




Smartmodem 



^S 



i 



• Auto-Answer • Auto-Dial • Repeat 

• Programmable - Use Any Language 

• Touch-Tone and Pulse Dialing 

• Audio Monitor - Listen to Connection 

• FCC-Approved Direct-Connect 

• Full or Half Duplex. 0-300 Baud 

• RS-232C Interface • 7 Status LEDs 

• Two Year Limited Warranty 

$249 

Send certified check or money order 
Allow two weeks for personal check 
Florida residents add 4% sales tax 

fiC€ COMPUT6A PRODUCTS 

of Florida Inc. 

1640 N.W. 3rd STREET 
DEERFIELD BEACH. FLA. 33441 
VOICE: 305-427 1257/DATA: 305-427-6300 



A 



a§^t2bi%itasm 



— FORTH-IIke direct threaded Interpretive system with 
structured assembly language (8080 mnemonics). 

— Application development can utilize ail CP/M <tm) 
capabilities (editor, tile system, etc.). 

— Includes re-entrant multi-task executive with counting 
semaphores for TASK/MSG synchronization. 

— Supports strings, single and double precision Integers. 

— Capable oi generating ROM-based stand-alone systems 
for dedicated applications. 



— Fully documented with 200 page reference manual In- 
cluding glossary and index of all standard words. 

—Training seminar available on request. 

— Send check or money order for $495.00 to receive manual 
and system (8" single sided single density diskette). Demo 
system with manual $75.00. Manual only $45.00. Alabama 
residents add 6% sales tax. 



Uc UNITED CONTROLS CORPORATION 
P O Box A620 Huntsville, Alabama $5802 
(205) 837-6144 



Circle 195 on inquiry card. 



Circle 403 on inquiry card. 



Circle 363 on inquiry card. 



Analog and Power 

Control I/O in a 

Single Board Computer 



.JUflr.ft*^ 3 



6001 oTGSfto MP 
EROM, 128 RAM, timer. 8 12-bit 
analog inputs, 8-bit analog 
output, 8 AC or DC inputs or 
outputs, serial I/O, digital I/O, 
watchdog timer, power supply. 



or 



wixiii: 



Wintek Corp. 
1801 South Street 
Lafayette, IN 47904 
317-742-8420 



MSI-8085 
Complete System! 

A totally integrated system complete & 

ready to run. Nothing Else to Buy. 

List , 5937 00 

Special Introductory Price 

$JAJBAOO Qt y discounts 
"r9vv available 

Dealers inquiries invited 
features: 
•8085 Based Computer with 64K 
Memory and 3 Serial RS-232 Ports 
•Dual 8" floppy 1 Meg Storage 
•120 CPS 132 Col. Matrix line printer 
•80 x 24 Crt "CP/M® includes manual 
•Microsoft Basic® includes manual 
Full Accounting Software with sources 
For full information call: 
618 277-7990 

MAYBERRY 
SYSTEMS, INC. 

1710 Boul Avenue— Belleville, IL 62221 



CIEAN 




NEW FROM SGL WABER 

The electricity that powers your personal computer 
systems is "polluted." Filled with voltage spikes and 
noise interference that can cause information loss, 
equipment malfunction and premature circuit failure. 

Protect your data and equipment. Purify your power 
with a new Power Master" Line Monitor Power 
Conditioner. Just plug in. Free 20 page Catalog, 8 
models. 



ttd 



POWER 
MASTER 

Dv SGL WABEP 
01 Pov*ei Conditioner 



SGL WABER Electric A division of SGL Industries, Inc. 
300 Harvard Ave./Westvllle, N J 08093/(609) 456-5400 



Circle 378 on inquiry card. 



Circle 192 on Inquiry card. 



Circle 322 on inquiry card. 



WE WILL NOT BE UNDERSOLD 



Software/ Manual only 



CP/M* Software 
Computer Pathways 

Pearl (level 1) 

Pearl (level 2) 

Pearl (level 3) 

Digital Research 

PL/l-80 

BT-80 

Mac 

Sid 

Z-Sid 

Tex 

DeSpool 

Micropro 

WordStar 

Customization Notes 

Mail-Merge 

WordStar/ Mail-Merge 

DataStar 

Word Master 

SuperSort I 

Spell Star 

Microsoft 

Basic-80 

Basic Compiler 

Fortran-80 

Cobol-80 

M-Sort 

Macro-80 

Edit-80 

MuSimp/MuMath 

MuLisp-80 

Organic Software 

Milestone 

Supersoft 

Diagnostic I 

Diagnostic II 

Disk Doctor 

Forth (8080 or Z80) 

Fortran 

Fortran w/Ratfor 

Other 

Unicom 

Mince 

Scribble 

Both 

Data Base 

FMS-80 

dBASE II 

Access/80 

Pascal 

Pascal/MT+ 

Pascal/M 

Miscellaneous 

SpellGuard 

The Last One 

SuperCalc 

CBASIC-2 

MicroStat 

StatPak 

Micro B + 

Apple Software (Business) 

Micropro 

Wordstar 

MailMerge 

Wordstar/ Mai I Merge 

SuperSort I 

Spellstar 

Personal Software 

Visicalc 3.3 

CCA Data Mgr 

Desktop/Plan II 

Visiterm 

Visidex 

Visiplot 




<: W?0?^ 



$ 99/$25 
$299/$40 
$549/$50 

$459/$35 
$179/$30 
$ 85/$15 
$ 65/$15 
$ 90/$15 
$ 90/$15 
$ 50/$10 

$319/$60 
$ 89/$na 
$109/$25 
$419/$85 
$249/$60 
$119/$40 
$199/$40 
$175/140 

$289/$na 
$329/$na 
$349/$na 
$574/$na 
$124/$na 
$144/$na 
$ 84/$na 
$224/$na 
$174/$na 

$269/$30 

$ 49/$20 
$ 84/$20 
$ 84/$20 
$149/$30 
$219/$30 
$289/$35 
less 10% 

$149/$25 
$149/$25 
$249/$50 

$649/$45 
$595/$50 
$699/$50 

$429/$30 
$189/$20 

$299/$25 
$549/$na 
$269/$50 
$ 98/$20 
$224/$25 
$449/$40 
$229/$20 



$269 
$ 99 
$349 
$159 
$129 

$159 
$ 84 
$159 
$129 
$159 
$149 



Personal Software (cont.) 

Visitrend/Visiplot $229 

Zork $ 34 
Miscellaneous 

Micro Courier $219 

Super-Text II $127 

ASCII Express $ 59 
Apple Software (Entertainment) 

Wizard & Princess .$ $ 28 

Mystery House $ 24 

Flight Simulator $ 29 

Raster Blaster $ 26 

Space Eggs $ 18 

Sargon II $ 29 

ABM $ 22 

Micropainter $ 29 

Apple Panic $ 28 

Pool 1.5 $ 26 
Apple Accessories 

Z-80 Softcard $ 299 

Keyboard Enhancer $110 

Apple Joystick $ 49 

Sup-r Mod $ 25 

CPS Multifunction Card $ 199 

Videx Board $ 249 

16KCard $159 

Sup-r Fan $ 39 

ALF9 Voice Board $149 

CCS Cards $Call 

CCS Parallel Model 7720 $Call 

CCS Serial Model 7710D $Call 

CCS Centronics Model 7728 $Call 
Disk Drives For TRS-80* Model 1 

wgmm*^ CCI-100 5Va ", 40 Track $ 299 
m ^^w Add-ons for Zenith Z-89 

I CCI-189 5% ", 40 Track $ 389 

■ Z-87 Dual 5 Va " system $ 995 

I Drives for Z-90 SCall 
I External card edge and power supply 

M included. 90 day warranty/one year on 
^^ power supply. 

Corvus 5M $3089 

Corvus 10M $ 4489 

Corvus Mirror $ 699 

Shugart 8" 801 R Raw Drive $ 399 

TANDON 5Va" Raw Drive $ Call 

Power Supplies $ Call 
Diskettes— Box of 10 

Maxell 5 1 /4" $ 40 

Maxell 8* $ 45 

BASF/Verbatim 5 Va " $26.95 

BASF/Verbatim 8" $ 36 

Plastic File BOX — Holds 50 5 1 /4"dskts. $ 19 

Plastic Library Case 5Vi * $ 3 

Plastic Library Case 8" $ 4 

Head Cleaning Diskette $ 25 

Floppy Saver $10.95 

Floppy Saver Rings $ 6.95 

16K RAM Kits 

One Kit $ 19 

Two Kits $ 37 

200ns for TRS-80*, Apple II, 

(specify): Jumpers $ 2.50 

Computer Systems 

Altos ACS8000 Series $ Call 

Atari 400 $ 359 

Atari 800 $ 789 

Call for other Atari products 

Zenith Z89, 48K $2149 

Zenith Z90, 64K $ Call 

Call for other Zenith products 

For fast delivery, send certified checks, money orders or 
call to arrange direct bank wire transfers. Personal or 
company checks require one to three weeks to clear. All 
prices are mall order only and are subject to change 
without notice. Call for snipping charges. 




Terminals 

Adds Viewpoint 

Zenith Z-19 

Televideo 910 

Televideo 920C 

Televideo 950 

S-100 California Computer Systems 

Mainframe 

Z80CPU 

64K RAM 

Floppy Disc Cntrl 

Integrated Sys. w/int. cables, tstd. 

2P + 2S I/O 

4 Port Serial I/O 

4 Port Parallel I/O 

Casio Calculators 

Pocket Comp. FX702 

DeskPrintr/Calc. FR100 



$ 929 



$ 349 
$ 239 
$ 569 
$ 339 
$1975 
$ 269 
$ 249 
$ 179 



Scientific Calc. 
Game Watch 
Game Watch 
Calendar Watch 
Printers 



$199.00 
$ 79.95 
$ 49.95 
$ 49.95 
$ 69.95 
$ 59.95 




FX8100 
CA90 Plastic 
CA901 Steel 
AX210 
NEC Spinwriter 

7710 R.O. Ser $2395 

7710 Ser w/tr. $2595 

7720 KSR w/tr. $2795 

7730 R.O. Par $2395 
7730 R.O. Par w/tr. $2595 
NEW 3500 Series $ Call 

Epson MX-70 $ Call 

Epson MX-80 $ Call 

Epson MX-80FT $ Call 

Epson MX-100 $ Call 

PaperTiger 445 Gr. & 2K $ Call 

PaperTiger 460 Gr. & 2K $ Call 

PaperTiger 560 Gr. $ Call 

IDS Prism 80 $ Call 

IDS Prism 132 $ Call 

PaperTiger Access. $ Call 

Anadex DP-8000 $ 849 

Anadex DP 9500/01 $1389 

Okidata Microline 80 Fric. & pin feed $ Call 

Okidata Microline 82A Fric. & pin feed $ Call 

Okidata Microline 83A 120 cps $ Call 

Okidata 84 200 cps $ Call 

Centronics 739 $ 739 

C.ltoh Starwrlter I 25 cps, par. $1525 

C.ltoh Starwriter I 25 cps, ser. $1620 

C.ltoh Starwriter II 45 cps, par. $1950 

C.ltoh Starwriter II 45 cps, ser. $2075 

Axiom GP-80M $ 319 

Data South 180 cps $ Call 

Olivetti DY 211 Daisy Wheel $ Call 
Monitors 

Leedex 12" B&W $ 129 

Leedex 12" Green Screen $ 139 

Leedex 13" Color $ 329 

Sanyo 9" B&W $ 149 

Sanyo 12" Green Screen $ 238 

Sanyo 12" B&W $ 219 

Sanyo 13" Color $ 399 

Zenith 13" Color $ 349 

Zenith 12" Green Screen $ 129 
Telecommunications 

Prentice Star Modem 1-yr. guar. $ 125 

Univ. Data System UDS103LP $ 149 

Univ. Data System UDS103JP $ 215 

Novation Cat $ 139 

Novation D-Cat $ 149 

Novation Auto-Cat $ 199 

Novation Apple Cat II $ 339 

D.C. Hayes Smart. Modem $ 249 

D.C. Hayes Micro-Modem II $ 295 

CCI Telnet Com. Package $ 135 



dealer (national/international) inquiries invited Send for FREE Catalogue 



The CPU SHOP 



TO ORDER CALL TOLL FREE 1800-3436522 

TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 



420-423 Rutherford Ave., Dept. B02M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 

Circle 94 on inquiry card. 



Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/® Digital Research 




BYTE February 19S2 445 



S-1 00 VOICE 




VOLTAGE SURGE & 
TRANSIENT SUPPRESSOR 




V 


The ARTICULATOR board allows 
you to record, store, and play- 
back any vocabulary on your 
S-100 computer. Input speech is 
digitized by the ARTICULATOR 
and send to the computer via an 
on-board port for storage at 1K 
to 2K bytes/sec. This data is 
then sent back from the comput- 
er to the ARTICULATOR for very 
high quality playback. On-board 
VOX switching minimizes mem- 
ory storage requirements. ; 




■ Wr Protects 

^B Br Most 

^B^^^ Electronic 

Equipment 

The SUPPRESSOR electronically re- 
moves or reduces surfuen voltage changes. 
It simply plugs into a power receptical on 
the same circuit as the equipment being 
protected. 




W 

THE BIBLIOFILE 

Bibliography Card Manager 
for Apple® Pascal 

LIMITED OFFERING 

• SELECTED RETRIEVAL 

• AUTHOR, JOURNAL LISTS 

• FILE FOLDER LABEL 
PRINTING 


PRICE — $350 A&T 
AVAILABLE NOW 




END POWER LINE SPIKES, SURGES, 
HASH... Only $29.95 ea. Dealer Inquiries 
Invited. 

fT^[ CUESTA SYSTEMS, INC. 

Wa^^AM 344 ° Robt rro Courr 
^^^0M Son Lu,i ° bls P° California 93401 
^m^^gM (805 > 541-4160 




• PAGE HEADER PRINTING 

Apple® 


Quintrex, Inc. 

4461 Indian Creek Parkway 

PO Box 7384 

Overland Park, KS 66207 






is a registered trademark of 
1 Apple Computer, Inc. 

VIMA, Inc. 

1305 Tompkins Drive 

Madison, Wl 53716 


Circle 300 on inquiry card. 


< 


Circle 98 on inquiry card. 


Circle 369 on inquiry card. 


A :^ B 




HOW TO RELOAD 

Multi-Strike Daisy Wheel 
PRINTER RIBBONS 




wabasK 




You can profitably reload 
$96 Richos for $36 
$90 Diablos for $24 
$84 Wangs for $24 
$76 NECs for $24 
S36 Qumes for Sl2 
or less 
This comprehensive book provides 
full instructions on how to make as 
much as S180 an hour reloading 
multi-strike ribbons in your home. 
Send S.A.S.E. to 
WILLIAIVI WALKER 

Box 16-J-B 

164-30 Hillside Ave. 

Jamaica, NY 11432 

suoqqu a^uis-wnw peo|9j pue nas a/y\ 

Prices sent on request. 




When it comes to 

Flexible Disks, nobody 

does it better than 

Wabash. 

MasterCard. Visa Accepted. 
Call Free: (800)235-4137 

pfvvf |^» > ACIFIC 
Jpl^J I EXCHANGES 

ty Ur^vii\ San Luis Obispo. C A 




4 00 YOURS TO 32K or 48K ----CALL 












484 COMMUNICATOR -------- 289.00 

ITT Cordless phone ------- 199.95 

ZENITH GHN. PHOS. MONITOR - - - 129.00 




SHARP CALCULATORS -------CALL 

specials: -------CALL 

Prices subject to change without notice. 
Shipping extra. No tax out of state. Ca. 
residents add appropriate taxes. 

WE ARE AN AUTHORIZED ATARI SALES AND 
SERVICE CENTER 

jm± C0MPUTERTIME, INC. 

| 309 Crown Rd . 
^^pp- KENTFIELD, CA . 94904 

CALL TOLL-FREE 800-227-2520 

In California 800-772-4064 


Circle 80 on inquiry card. 




Circle 371 on inquiry card. 


C 


Urcle 270 on inquiry card. 


■MEMORY EXPANSION— 

1 FOR APPLE® The company that ' 

1 brought you the first 32K RAM boerd for 
f Apple //® and Apple W+® now offers: 




Like-new 
products 




EPROM-32 

The only EPR0M programmer you need! 

■ IEEE-696 (S-100) EPROM programmer for single-supply 
( + 5V) EPROMs. 

• Programs current 1K through 8K (byte) EPROMs plus future 
16K and 32K EPROMs. 

• Personality Modules adapt board to different EPROM types 

PM-1 -2508. 2758 PM-4-2564 
2516,2716 PM-5-2764 
PM-2-2532 PM-6- 68764 
PM-3-2732 PM-7-2528(TI-16K) 

• Zero-insertion-force socket accommodates both 24-pin and 
28-pin EPROM packages 

• DIP switch selection of programming ports and EPROM 
address for verification and /or use. 

• Onboard DC-to-DC converter with adjustable regulator tor 
programming voltage. 

• Programming voltage switched by software 

• Double-sided PC board with solder masks, silkscreen and 
gold-plated contact fingers 1 

• Documentation includes source listing of 8080/Z80 soft- 
ware for programming and verification, 

**)f!0 OR 


• 128K RAM ALL F OR ONLY $599 

I Includes 1 MOVEDOS (relocates DOS) 

5 2 RAMEXPAND (lot Applesoft 8 . Integer*) 
comprehensive 3 PSEUDO-DtSK lor DOS 3 3 or 3 2 , 
software 4 PSEUDO-DISK tor CRM' 
packages 5 PSEUDO-DISK tor PASCAL 


■iWlTiifl £\ *- m 




• 64K RAM $425 

A medium range memory expansion board which can be 
i upgraded to 128K at a fater date (Upgrade kit sold ' 
for $175) Includes all 5 software packages offered 
with the 128K board 




; 

Si JMR.~L"^ Saist 


• 32K RAM st,llonly $239 

I The old tavonte for Apple users Includes our first 3 
software packages (above) with CP/M' and PASCAL 
pseudo-disks now offered as options {$39 each) 


| £- immtnmm 




• VC-EXPAND™ MEMORY EXPANSION 
, ONiy$100 FORVi.IC.IC- 

16 sector VisCaic* Add 32K. 64K. or even 128K to 

16K card m use') with this ^^sn^r 

Sal urn boards HH »* m-mm 


^H 


For free catalog, 

phone toll-free (800) 225-1008 

In Massachusetts (617) 938-0900 

GENSTAR REI SALES COMPANY 

19527 Business Center Dr.. Northridge. CA 91324 


nicrolnjnomlCS (assembled & tested) 

Corporation Price includes EPROM-32. documentation 

pn Rm 17S77 and two personality modules (Specify! Ad- 

Momnhic TN« 17 dftional modules — $ 7.9& Programming/ 

rviempms. nv jaii> verification software on 8 inch single density 

(901w55-0b19 CP/M compatible diskette— S9 95 

MASTERCARD & VISA-TN residents add 6% sales tax. 


Circle 315 on inquiry card. 




Circle 308 on inquiry card. 


< 


Circle 218 on inquiry card. 
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\feibatim* 

Floppy Discs 

SAVE 40% £%£%. 

5]i i * Specify soft. Price/ 10 
/* 1 or 1 6 sector 

MD525 1 side/dbl dens $27.30 

MD550 2 sides/dbl dens 44.20 

MD577 1 side/77 track 32.50 

MD557 2 sides/77 track 44.20 

8* i Critically Certified 
Soft sector 

FD34-9000 1 side/sgl dens 33.80 

FD34 8000 1 side/dbl dens ......... 39.00 

FD34-4001 2 side/dbl dens . ....... ,46.20 

CHECKS - VISA - MC - C.O.D. 
(3 73) 777-7 780 ADD $2 SHIPPING 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave. 

St. Clair Shores, Ml 48081 



Circle 183 on inquiry card. 



typrinter 



FROM 




$599 

daisj^Reelr 



NEW 



OEM Dealer 
Inquiries Invited 

ELECTRONIC 
TYPEWRITER and 
LETTER QUALITY 
PRINTER! 



• Inter chang able 100 character printwheels 
•Available in 24 different type styles 
•Software selectable pitches: 10, 12, 15 CPI 
•Parallel interface for full KSR operation 

• 12 CPS 

•12 inch paper capacity for up to 180 character columns 
•Correctable carbon ribbon with automatic lift-off 
•90 day warranty 

these nine lines wtrt actually prtpar.d or, a lYPfilNTER! 
CALL FOB C.O.D. ORDEfiS 



* PO BOX 18 
? HOlimiN CITY 
W TENNESSEE 37683 
if 615-727-6000 



UV EPROM ERASER 



$49.95 




• ERASES ALL UV ERASABLE EPROMS(2708. 2716 2564. etc ) 

• QUICK FIFTEEN MINUTES ERASE TIME 

• ERASES OVER FIFTEEN EPROMS AT A TIME 
•LAMP LIFE. 7700 HOURS 

• INDUSTRIAL MODEL MB.50. 

• iNDUSTRiAL MODEL WITH TIMER & SAFETY INTERLOCK SWITCH $97 50 

'Rugged steel enclosure with bottom drawer) 

THE BEST 6809 SINGLE BOARD COMPUTER AVAILABLE 

• Floppy CoMrotter • SWTPC compatible 

• PimlttfM m RunsTSCFki (TOO ft/I 

• K-ZXPml • Full Ooctimentilion PRICE: )309.UV 
FOR THE SS-50 AND S-100 BUS 

ASSEMBLED. TESTED 48 HOUR BURN -IN. 90 DAY WARRANTY 

..gc STRAIGHT FROM 

"* 3 ° THE FACTORY 

$4.50 i GUARANTEED. 



WE ACCEPT VISA. MASTERCARD. COD CHECKS 

phone orders (305)9744967 

LOGICAL DEVICES INC. 

78T W OAKLAND PARK BLVD. • FT LAUDERDALE FLORIDA 33311 



Circle 179 on inquiry card. 



IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 



JEL 



488-80C 
For Model 3 

Operation 



I Mi- 



48880B 
For Modal 1 
Operation 



Model 488-80B or 488-80C Price: $375. 

+ shipping, insurance & tax 
WHEN ORDERING SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING 
LABORATORIES 

11 Neil Drive • Old Bethpage, NY 11804 
Telephone: (516) 694-3370 

"Trademark of Tandy Corp. 

There is no affiliation between Scientific 
Engineering Laboratories and Tandy Corp. or 
Radio Shack. 



More than 
25 magazines 
and journals 



e^jCC The 9' ant 1980-81 

V* Periodical Guide 
for Computerists 

lists two complete years of articles 
from Byte, Digital Design, Info wo rid. 
Personal Computing, and many more. 
It's cross-referenced, sturdily bound 
and easy to use. 

Order yours today, 

onfy $11.95 

postage paid. 
1975-79 annual indexes available, $S each. 

f\ Applegate Computer Enterprises 
£+\ Box288B 

(iV Applegate. OR 97530 



Circle 26 on inquiry card. 



C compilers 

arid 

Cross compilers 

Available for: 

PDP-11 RT-11/RSX-11 

6809 SDOS 

8080 CP/M 

8085 CP/M 

Z80 CP/M 

8086 

8088 

OTHERS PENDING 
The full C language, as described in 
"The C Programming Language" by 
Kernighan and Ritchie. 

UNIX version 7 compatible. 

UNIX is a trademark of Bell Labs 
RT11/RSX11 are trademarks of 

Digital Equipment Corp. 
SDOS is a trademark of Software Dynamics 
CP/M is a trademark of Digital Research 

TELECON SYSTEMS 

90 E. Gish Road, Suite 25 
San Jose, California 95112 

408-275-1659 



Circle 343 on inquiry card. 



Circle 316 on inquiry card. 



Circie 351 on inquiry card. 




KEYED FILE 
ACCESS 

C ELECTRONIC 
MAIL 

Indexed files for BDS C or PL/ 1. 
Includes source for relational DBMS. 
- variable length keys & records 
• access by random, sequential, skip 
sequential by full or partial key 
$200 
Compose and send formatted messages. 
Includes EMACs- style full screen editor, 
(requires serial CRT with addressing) 

$75 
CA residents add tax, CP/x and IBM SD 
discette distribution only. 
RBFinc. Suite 1464 
2000 Center St. Berkeley, GA 94704 



THE 
MISSING LINK 




C«^ $249* BPl 



Adapt IBM ET50. 60, or 75 to Apple II or III 
with our Missing Link for word processing 
quality output. 

• Does not affect normal typewriter operation 

• Typewriter still qualified for IBM maintenance con- 
tract 

• Interface isolates the Apple from the typewriter 

See our full page ad in May 1980 BYTE 

Check with your local Apple dealer or to 
order call: 1-800-845-2712 (In S.C., call 
1 -800-922-5528) 

If you need word processing software, we offer 
ManuScripter in two versions Beginner $95, 
Advanced $195 



"S C residents add 4"<, sales tax 



|HH©mniipn%stems 

llBfll 2301 DEVtNE STREET • PO BOX 5144 

COLUMBIA. S.C 29250 '18031 254-0804 



SGOLD DISKS 

CP/M® Compatible 

Z-80 Software 

Z-80 DISASSEMBLER 
An easy to use 
program to create 
source (.ASM) files 
from executable 
(.COM) files ppQ 

EZ-TEXT WORDPROCESSOR 
EZ-TEXT will format * 
your text file the 
way you want It 

5-8" SD/DD PPDI 

Bower-Stewart 
& Associates 

POST OFFICE BOX 1389 
HAWTHORNE, CALIFORNIA 90250 

213-532-1237 



MBLER 

•175 

?PD 

ESSOR 

75 



Trademark Digital Research 






Circle 304 on inquiry card. 



Circle 401 on inquiry card. 



Circle 46 on inquiry card. 



PrintersPlus 

...computers, peripherals, 
accessories and supplies! 




APPLE ACCESSORIES 



Apple II & 48K CALL 

Disk II w/controller DOS 3.3 CALL 

Disk II Add-On CALL 

AOicrosoft Z80 Softcard 319. 

16K Ram Card 159. 

CCS Parallel Card 109. 

Async Serial Card 1 39. 

Clock/ Calendar Card 109. 

IEEE Card 239. 

AD Card 99. 

Mountain Comp. Romplus 1 39. 

KB Filter ROM 49. 

CPS Multifunction Card , 199. 

Supertalker 259. 

Paymar L/C Adapter - New 49. 

- Old 39. 

M&R Super Mod 25. 

Superterm 319. 

Videx Video Term 309. 

APPLE SOFTWARE 

Personal S/W Desktop Plan II $ 169. 

CCA Data Mgmt 85. 

Viskalc 169. 

Visiplot 1 59. 

Visitrend/Visiplot 219. 

Visidex 169. 

Visiterm 129. 

Micropro Wordstar 299. 

Super-Sort 1 59. 

Mail-Merge 99. 

Data Star 239. 

Spell Star 199. 

Muse Super Text II 129. 

Address Book 44. 

Form Letter Module 79. 

Stoneware-DB Master II 1 99. 

Microcom-MicroCourier 239. 

Infotory 199. 

RIBBONS 

NEC 577.00/Doz. 

Qume 45.00/Doz. 

Diablo 66.00/Doz. 

Anadex 1 35.00/6 ea. 

Tritel 95.00/Doz. 

TI/DEC/TTV 45.00/Doz. 

Epson 1 3.95/ea. 

MPI/Axiom/Base 2 12.50ea. 

MAGNETIC MEDIA 

Premium Quality At Bargain Prices 

5'A" Diskettes, all Formats 

100% Certified with hub rings, box of 10 

Single sided, single density 26.95 

Single sided, double density 29.95 

Double side, double density 38.95 

8" Diskettes, All Formats, 100% Certified 

Single sided, single density 29.95 

SSSD Error Free 32.95 

Single sided, double density 39.95 

Double sided, double density 49.95 



ePSONS 

Complete Stock of MX-80, MX-80 F/T 

MX-1 00 Printers, Graphics Chip Sets 

Cards and Cables 




NEC-8023 A, 100 cps Matrix Printer 

Hi-Res dot graphics, proportional spacing, 

correspondent quality printing, bidirectional 

tractor and friction feed. 80, 132 col. Greek & 

Math symbols. Everything you need in a small 

printer. 

List $840 $599. 




MODEMS 

(IDS 103 LP, direct $169. 

103 JLP Auto Answer 219. 

202 LP 1200 BAUD 259. 

NOVATION CAT, acoustic 1 59. 

D-CAT, direct 169. 

Auto Cat 219. 

Apple Cat 339. 

HAYES SI 00 Micromodem $349. 

Apple Micromodem 329. 

Smart Modem 249. 

VIDEO MONITORS 

Zenith 12" Green $119. 

NEC 12" Green $179. 

Amdex 12" B/W (Leedex) $ 139. 

Amdek 1 3" Color Lo-Res $439. 

VIDEO TERMINALS 

Ampex Dialog 80 $995. 

Ampex Dialog 30 795. 

Televideo 920C 845. 

Televideo 950 995. 




PC 8000 Series 
Microcomputer System. 



INTRO 

PRICING 

$109900 



• Z 80A CPU 4 MHz 

• 5 user programmable function keys • 82 Keys with numeric 
keypad • 160 x 100 resolution • 80 character screen 

PC-8001A Microcomputer w/32K RAM ... 1099. 
PO8012A I/O Unit w/32K RAM 

Expansion slots 699. 

PC-8031 A Dual Mini-Disk Drive Unit 1099. 

PC-8032A Add-On Dual Mini Disk 

Drive CJnit 949. 




MPI 88G / 99G MATRIX 

High resolution dot-addressable graphics foi 
Apple. Enhanced "correspondence quality" 
printing. Tractor and friction feed. Serial and 
Parallel Input, 100 cps Bidirectional printing. 
80. 96 and 132 column widths! 

88 G List $749 $589. 

99 G List $849 $660. 

Apple Parallel I/O Card/Cable/ Disk . . $ 110. 

with Graphics Prom (Ap-Pak) $ 145. 

IEEE I/O Card $55. 

Single Sheet Feeder $25. 

QT Cover $25. 




NEC SPINWRITERS 

5510/5530 RO w/tractor $2,550. 

7710/7730 RO w/tractor $2,595. 

5520 KSR w/tractor $2,850. 

7720 KSR w/tractor $2,895. 

3510/3530 RO $1,895. 

Bi-directional tractor $225. 

Pusher tractor $350. 



& 



& 




OLYMPIA 

Letter quality. Daisy wheel printer/typewriter 
interfaces to Apple, Atari, NEC TRS80 and 
RS232 Serial ports. A truly cost effective letter 
quality printer that functions as a typewriter. 
ESI 00 RO Computer printer 

List $1690 CALL 

ESI 00 Typewriter only $295 

Interface Card Only CALL 

(specify serial or parallel) 
I/O Cable (specify serial or parallel) . . .$ 35 

Apple Serial Card $ 139 

Print Wheels & Ribbons CALL 



TO PLACE YOUR ORDER CALL: 

TtLEPHOMt T£LEX 

(714) 744-7314 697120 

or iv rite to: 

PALOMAR 

Computer Products 

9 1 0- 1 05 W. San Marcos Blvd.. San Marcos. CA 92069 



TERMS OF SALE: Cash < het k mo 
credit card or putt hase order 1 , 
institutions Please include telepho 
expiration date on credit t ard c 



bank *-ire transfer 
jdlified firms and 
ei wfb order and 
id residents add f>% 



tax Aidvertised pru e« are for prepaid urders f- O B shippir 
potri A,dd 3* for shipping in (J S Pnc.mq and <ndilabilit\ subjed I 
change without notice 



Circle 276 on inquiry card. 



RS-232 PROBLEMS? 

We have a large assortment of prob- 
lem solvers at B & B ELEC- 
TRONICS, send for our new Catalog. 

RS-232 TESTER. Seven LED'S dis- 
play the status of RS-232 lines: $39.95 

RS-232 DATA TAP. Lets you tap 
data off a RS-232 line: $34.95 

RS-232 NULL MODEM. Replaces a 

set of modems for testing: $19.95 

RS-232 GENDER REVERSERS. Con 

vert a male connector to female or a 
female to male. Either one: $19.95 
Set of both Reverse rs: $34.95 

B & B ELECTRONICS 

BOX 475 / MEN DOT A, IL 61342 

IL Residents add 5% Tax 



pPPLEUUflHE JNC. 







Offering an extensive 
software library of: 

• Packed disks/60 
programs each 

• 3.3 DOS 

• Both sides used 

• Demuffined easily 
for3,2.1. use 

• Hub ring reinforcer 
for long life 



* Data Base 

* Binary 

* Educational 

* Entertainment 
" Graphics 

" Finance 

* Printer 

* Domestic 



INTRODUCTORY OFFER !! 

Order all 3 disks and get a bonus disk 
FREE!! Call now: 1-800-327-8664 
Fla. residents: 305-584-7004 
Disks are $59.95 @ +$3 handling. 

3600 HACIENDA BLVD., SUITE A mm* 
HACIENDA VILLAGE, FL. 33314 mm* 







Circle 42 on inquiry card, 



Circle 175 on inquiry card. 



Circle 324 on inquiry card. 



APPLE EXTENDER CARD 

$29.95 

Extends Apple Cards 

Above Computer for 

Servicing and Debugging 

APPLE EXTENDER CARD . . . .$29.95 

IBM EXTENDER CARD $34.95 

IBM Prototyping Board $34.95 

RS-232 Board for TRS-80 

Model III $94.95 

32K Memory Exp. Board for 

TRS-80 Color Computer 

(Adds16K) $79.95 

{Colo. Residents Add 3% Sales Tax) 
DEALER INQUIRIES INVITED 

IMAGE TECHNOLOGY, INC. 

P.O. BOX 15456 
LAKEWOOD. COLORADO 80215 




1802 
-FORTH 



high-level compiler language 
tO~ 20 X faster than BASIC 

BLFII/SuperELF/VIP 

RCA Microboard 

w editor, strings 
macro-assembler 
floating-point $90 

plus tiny pascal add $35 

on cassette/requires 16k+RAM 



P.O. Box 8403 

Austin, Tctx«s 78712 

512-477-2207 

HP 



Circle 150 on inquiry card. 



Circle 86 on inquiry card. 



Circle 135 on inquiry card. 



SAMPLE 

PASCAL 

FREE 



Pascal Market News is all- 
Pascal, every other month. 
For free sample page & 
special subscription offer, 
write: 

Pascal Market News 

PO Box-5314 
Hamden, CT. 06518 



64K DYNAMIC RAM 'Uniselect: 2' 




64KB $479 16KB $285 

features: Modal 64KUS AfrT 

• 16 or 24 bit addressing. • 8 bit data. • Bank Select by 
SW settable Port, Bits in Two blocks. • Two 32KB (or 
128KB) addressing. • Transparent refresh with delay lines, 
giving unlimited DMA, immune to Wait States, halts, resets. 

• Fast access time - 220nsec from Smemr or Psync high, will 
run with Z80, Z8000 to 4mhz, 8080, 8085, 8088, 8086 to 
5mhz without wait states. • Provision to expand to 256KB 
using 64K by 1 chips. • Conforms to IEEE 696-S10Q specs. 

Guaranteed one full year. Shipping is in 3 days. MC, Visa, or 
COD orders accepted. Add S5.00 for COO orders. Illinois 
residents- add 5'/4% sales tax. 

OEM b DEALER PRICING AVAILABLE 

S.C. DIGITAL 

P.O. Box 906, Aurora, Illinois 60507 

Phone: (312) 897-7749 



SCR SUPER- BUYS 



$10.00 MIN. ORDER HANDLING/SKIPPING. . $5.00 

UPS ANYWHERE IN CONTINENTAL U.S. 
® FREE DECODER PUNS plus a brochure 
describing our new UHF-VHF Conversion Kit 
are yours just by sending us your name, 
address and a 20c stamp. 
d) UHF-VHF CONVERSION KIT. Complete 
with PC board; all required components; 
jumper wire; cabinet with speaker; and com- 
prehensive brochure incl. schematic, board 
layout, mounting and hook-up diagrams, 
parts list, and assembly and set-up instruc- 
tions. All parts are industrial prime quality. 
© 9-INCH BLACK AND WHITE CRT MONI- 
TOR. Ideal for microcomputer or security 
use. 22 transistors. Designed for excel- 
lent resolution. Frequency response — 
12 MHz. Continuous DC restoration for 
superior contrast. ■ « w M 

List Price $225.00 each 

§jm f% mm (7i«) 527-2554 • (213] 595-7553 
&LK ELECTRONICS INC. 

9533 Valley View Street, Cypress. CA 90630 

Pay by CHECK, M.O., VISA, M/C, C.O.D. 
For Free Buyers Guide Circle Number Shown Below 



FREE 



Our 

Own 

Famous 

Kit 

$ 119!? 



Our 
Factory 



*165°° 



Circle 279 on inquiry card. 



Circle 310 on inquiry card. 



Circle 319 on inquiry card. 



FULL LINE ALL PARTS & COMPUTER PRODUCTS 



JJC/C 



r ELECTRONICS 



P.O. Box 4430X 

Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 

(408) 988-1640 



INTEGRATED CIRCUITS 



Same day shipment. First line parts only. Factory tested. Guaranteed 
money back. Quality IC's and other components at factory prices. 

Phone orders only (800) 538-8196 



7400TTL 

7400N .19 

7402N 19 

7404N 22 

74Q9M 19 

741 ON 19 

7414N 55 

742QN 19 

7430N 19 

7442N 49 

7445N .69 

7447N 69 

7448N .69 

7474N 35 

7475N 49 

7485N 65 

7489H 1 70 

7490N 35 

7495N 55 

7410ON 1.00 

74107N 30 

74123N 55 

74126N 45 

74145N .60 

741 MM 120 

741 51 N .65 

741 54H 125 

741 57N 55 

741 61 N 70 

74162N 85 

74163N .85 

741 74N M 

74175N .85 

74190N 1.15 

74192N .79 

74193N 79 

74221 N 1 25 

74298N 85 

74365N 65 

74366N .65 

74367N 65 

74LSM TTL 

74LSO0N .25 

74LS02N 25 

74LSD4N 25 

74LS05N 25 

74LS08N .35 

74LS1QN 25 

74LS13N 45 

74LS14N 99 

74LS20N 25 

74LS22N 25 

74LS28N 35 

74LS30N 25 

74LS33N .55 

74LS3SN 35 

74LS74N 45 

74LS75N 50 

74LS90N 60 

74LS93N 65 

74LS95N 85 

74LS107N 40 

74LS112N 45 

74LS113N 45 

74LS132N 75 

74LS136N .49 

74LS151N 75 

74LS155M .79 

74LS157N .75 

74LS162N .95 

74LE163M 95 

74LS174N .95 

74LS190N 1 00 

74LS221N 1.19 

74LS258N 69 

74LS367N 69 

LINEAR 

CA3045 90 

CA3G46 1.10 

CA3081 1 80 

CA3082 1 90 

CA3089 3 40 
LM3C1ANAH 34 

LM305H 87 

LM307N 35 

LM3Q8M 98 

LM309K 1 25 

LM311H,'N 64 



LM317T 

LM317K 3 75 

LM318 1 49 

LM320K-5 1.35 

LM320K-12 1.35 

LM320K-15 1.35 

LM320T-5 95 

LM320T-8 .95 

LM320T-t2 95 

LM320T-15 95 

LM323K-5 4 95 

LM324N 99 

LM339N 99 

LM340K-5 1 35 

LM340K-8 1 35 

LM340K-12 1 35 

LM340K-15 1 35 

LM340K-24 1 35 

LM340T-5 85 

LM340T-8 85 

LM340T-12 .85 

LM340T-15 85 

LM340T-1B 85 

LM340T-24 .85 

LM350 5,50 

LM377 2.29 

LM380N 1.00 

LM381 1.60 

LM362 1 60 

LM709H 59 

LM723H/N 49 

LM733N 85 

LM741CH 35 

LM741N 35 

LM747H.'N 75 

LM748N 50 

LM1303N 1.75 
LM1304 



LM1305 

LM1307 

LM1310 

LM1458 

LM1812 

I. Ml 889 

LM2111 

LM2902 

I vr.MifjN 

LM3905 

LM3909N 

MCI 458V 

NE550N 

NE555V 

NE556A 

NE565A 

NE566V 

NE567V 

NF.570E) 

78L05 

78L08 

78M05 

75108 

75491CN 

75492CM 

75494CN 



B9 



A to D CONVERTER 

8038B 4.50 

8700CJ 13 95 

8701CN 22,00 

8750CJ 13.95 

LD130 9.95 

9400CJV/F 7.40 

ICL7103 950 

ICL7107 14 25 

CMOS 

CD4000 25 

CD4001 

CD40O2 

CD4006 

CD4007 

CD4008 

CD4009 

CD4010 

CD4011 

CD4012 

CD4013 

CD4014 

CO4015 

C04016 



CD4017 

CD4018 
C04019 
CD4020 
CD4021 
ClMOkv 
CO4023 
CD4024 
li-lii.". 
CD4026 
CD4027 
CD4028 
CD4029 
CD4030 
CD4035 
i !i.:,;)4.j 
CD4042 
LU4043 
CD4044 
CD4046 
CD4049 
CD4050 
CD4051 
CD4060 
, lifiot 
CD4068 
CD4069 
CD4070 
CD4071 
CD4072 
CO4073 
CD4075 
CO4076 
CD4Q78 
CO4081 
C04082 
C04116 
CD4490 
CD4507 

I I'A.lr, 

CD4510 

CD4511 

CD4515 

CD4516 

CD4518 

CU4520 

CD4527 

CD452B 

CD4553 

CD4566 

CD4583 

CD4585 

CO40192 

74C00 

74C04 

74C10 

74C14 

74C20 

74C30 

74C48 

74C74 

74C76 

74C90 

74C93 

74C154 

74C160 

74C175 

74C192 

74C221 

74C905 

74C906 

74C914 

■4C*22 

/■023 

74C925 

Mi m 

74C927 

INTERFACE 



1.05 BT26 

94 8T28 

45 8T9- 

95 8T98 



MOS MEMORY RAM 



23 2102-1 

, 65 2102AL-4 

65 2102AN2L 

M 2104A-4 

95 2107B-4 



2112-2 



2 99 

2 99 

95 2114 2.24 

75 2114L30Ons 2 50 

85 21 14L 450ns 2 37 

■ B5 4K6 2oo ; is tm 

95 8.-41 16 200ns 15.40 

45 MM5280 3,00 

ss r..'Mb320 9.95 

95 MM5330 5.94 

14? P5101L 8.95 

71 4200A 11 50 

39 9368 



410O 
416 



10 00 
250 



UART/FIFO 
AY5-1013 5 5! 

AY5-1014 7.51 

3341 6 9 

PROM 

1702A 4.5i 

2532 19 7 

2708 3 9; 

2716TI 8.51 

2716 5 Volt 5 7 

8 2716 5 Voll 39. Oi 

2732 16.5i 

2758 7 4' 

8741 A 

8748 

8748-8 

8755A 

r.- - 

N82S126 
N82S129 

v.. 

V-: 

N82S137 

8223 



DE9S 

DA15P 2 10 

0A15S 3.10 

Complete Set 9 50 

Stopwatch KM 26.95 

Aulo Clack Kil 17 95 

Digital Clock Kit 19.75 



3ya;. 

55 00 
55.00 
49 95 



RESISTORS V* watt 5% 


10 pet type 


.03 


2.5 per type 


1)25 


100 per type 


.015 


HJOi; oe: type 


m 


350 piece pack 




5 per type 


6 /5 


Vi watt 5% per type 05 


DIP SWITCHES 




4 position 


85 




»U 


6-pOSltiOfl 


30 




95 


fi-position 


95 



30 CLOCKS 

:15 VIM.5311 4,9! 

30 MM5312 3.9( 

':!5 MM5314 3.9( 

JO WM536S 1.9! 

30 MM5841 14 4! 

30 MM5865 7 9! 

47 i; 1/010 8.9! 

5.50 CT7015 8.9! 

! -& f./M5375AA/N 3 91 

1.95 MM537i,ACN 4 yi 

y5 /205 16.51 

3-! 7207 7.5t 

-' 25 ::><)H 15.9: 

1 10 7209 4.9: 

J l;': MICROPROCESSO! 



CONNECTOHS 

30 pin edge 
44 pin edge 



IC SOCKETS 
Solder Tin Low Profile 
PIN 1UP PIN 1UP 

8 13 22 .30 



WIRE WRAP LEVEL 3 



I* 6502A 

3 ; 50 6504 

2 45 6K2 

2 35 6530 
95 6532 

3 00 6551 
35 6800 
'35 6802 
35 6820 
75 6850 
35 8080A 
35 8085A 

195 280A 

85 Z80B io as 

80 ZW P10 6 50 

125 280AP10 5.95 

, ib /5UC1C 595 

3 25 Z80ACTC 8 65 

1 69 280 DART 15 25 

1 19 Z80ADART 18 75 

• )•;•, ASiJ DMA 17.50 

1 go Z80A DMA 27 SO 

6 00 Z80S10 23 95 

75 Z80A 210/0 28 95 

195 Z80S10.1 15 00 

5 00 Z80AS10 1 2:3 90 
b SO ZW'.lu: >:■ :<■ 

6 75 Z80A S10 2 28 9b 
6 95 Z80BCTC 1795 
695 Z80B P10 17 95 

8212 



9.50 18 67 40 



8 50 



8T10 
8T13 
8T20 
8T23 

8T24 
8T25 



8214 
' 8216 
' 8224 

8228 
' 8251 
1 8253 
! 8255 

8257 
1 8259 
' 1802CE plas. 

1802E plas 
1 1861P 



390 
2.25 



18 MHz 


390 


20 MH; 


3 90 


32 MHz 


3 90 


32768 Hr 


4 01) 


1 .8432 MHz 


4.50 


3 5795 Mil; 


1 21) 


2.0100 MHz 


1.95 


2.097152 MHz 


4 50 


? 4576 MH; 


4 50 


3.2768 MH; 


4.50 


5 0688 MH,' 


4 50 


5 185 MH; 


450 


5.7143 MHz 


4 50 


6.5536 MHz 


450 


14 31818 MHz 


4.25 


18.432 MHz 


4 50 


22 1184 MHz 


450 


KEYBOARD ENCODERS 


AY5-2376 


11.95 


AY5-3600 


17 95 


74C922 


5 49 


74C923 


5,50 


HD0165-5 


7.95 



Connectors RS232 

D825P ? 9i 

DB25S 3 5( 

Cover 1-61 



Hi .j u re Plastic 19 95 

Metal Enclosure 59 95 

LEDS 

RedT018 15 

ivn ' -H.R«T018 20 

Jumbo Red .25 

Green, Orange. Yellow Jumbo .25 

Cliplitfl LEO Mounting Clips 3. $1.25 
(spec. fed. amber gree". ^bIIoa clear 

CONTINENTAL SPECIALTIES in stock 

Complete line ol breaPboaid test equip. 



SPECIAL PHODUCTS 

2.5 MHz Freq. Counter Kil 37 50 

30 MHz Freq Counter Kit 47.75 

AC TRANSFORMERS 
FRAME 

6 3V CT 600 ma 

12V 250 ma 
12.6V CT 600 ma 
12 6V CI 2 amps 
12.6V CT 4 amp 
12.6V CI 8 amp 

24V CT 100 nid 

24V CI 600 ma 



DISPLAY LEDS 

MAN72/74 

DL704 

DI707DL7J7R 
D1727 728 
DL747 750 
FND359 
FUD5QQ..'507 
INLJS03 5' ! 
FND800/807 
10 digit display 

I'.O "i. ' 

TIL311 Hex 
MAN3640 
MAN4610 
MAN4640 
MAN4710 
MAN4740 
MAN6640 
MAN6710 
MAK6740 



X CA : 
CC CA : 
Ci. CA i 



4116 200ns Dynamic RAM 8/S15.40 



ELECTRONIC SYSTEMS KITS 
Apple Peripheral Kits 

SERIAL I/O INTERFACE to 30,000 baud, 
D.T. R. , Input & output from monitor or basic, or 
use Apple as intelligent terminal, Bdonly(P/N 2) 
$14.95, Kit (P/N 2A) $51.25, Assembled (P/N 
2C) $62.95. 

PROTOTYPING BOARD (P/N 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 8 triaes, 
each can switch 110V, 6A loads, Bd only {P/N 
210) $19.20, Kit (P/N 21 OA) $119.55. 
OPTO-ISOLATED INPUT BOARD 8 inputs, can 
be driven from TTL logic, Bd only (P/N 120) 
$15.65, Kit (P/N 120A) $69.95. 
Interface Kits 

SERIAL/PARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19.2K, sw selectable 
polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none, 
all characters contain a start bit, +5 & -12V 
required. Bd only (P/N 101) $11.95, Kit (P/N 
101A) $42.89. 

RS-232/TTL INTERFACE Bidirectional, re- 
quires ±12V, Kit (P/N 232A) $9.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive opto-isolated circuits, Kit (P/N 7901 A) 
$14.95. 

PROM Eraser 

Will erase 25 PROMs in 15 minutes. Ultraviolet, 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHA/UL ver- 
sion $78.50 (with timer $108.50). 

NiCad Battery Fixer/Charger Kit 

Opens shorted cells that won't hold a charge and 
then charges them up, all in one kit w/full parts 
and instructions. $9.95 



Z80 Microcomputer 

16 bit I/O, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control, Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.00 

State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 
$17.00. Article in June Radio Electronics. 

60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. 

Video Modulator Kit , $9.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 

Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, -12v option. ±5v, ±12v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5.00 shipping. Kit 
of hardware $16.00. Woodgrain case $10.00. 
$1.50 shipping. 

Type-N-Talk by Votrax 

Text to speech synthesizer with unlimited vocabu- 
lary, built-in text to speech algorithm, 70 to 100 
bits per second speech synthesizer, RS232C 
interface $369.00. 

1802 16K Dynamic RAM Kit $149.00 

Expandable to 64K. Hidden refresh w/clocks up to 
4 MHz w/no wait states. Addl. 16K RAM $25.00. 
$-100 4-slot expansion $ 9.95 

Super Monitor VI. I Source Listing $15.00 




RCA Cosmac 1802 
Super Elf Computer $106,95 

The Super Elf is a small single board computer that 
does many big things. It's an excellent computer 
for training and for learning programming with its 
machine language and yet it's easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
ROM monitor; State and Mode displays; Single 
step; Optional address displays; Power Supply; 
Audio Amplifier and Speaker; Fully socketed for all 
IC's; Full documentation. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip oper- 
ating with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 
An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used to 
drive relays for control purposes. 
A 24 key HEX keyboard includes 16 HEX keys plus 
load, reset, run, wait, input, memory protect, 
monitor select and single step Large, on board 
displays provide output and optional high and low 
address. There is a 44 pin standard connector slot 



Quest Super Basic V5.0 

A new enhanced version of Super Basic now 

available. Quest was the first company worldwide 
to ship a full size Basic for 1802 Systems. A 
complete function Super Basic by Ron Cenker 
including floating point capability with scientific 
notation (number range ±.17E 38 ), 32 bit integer 
* 2 billion; multi dim arrays, string arrays; string 
manipulation; cassette I/O; save and load, basic, 
data and machine language programs; and over 
75 statements, functions and operations. 
New improved faster version including re- 
number and essentially unlimited variables. 
Also, an exclusive user expandable command 
library 

Serial and Parallel I routines included 
Super Basic on Cassette $55.00. 



for PC cards and a 50 pin connector slot for the 
Quest Super Expansion Board. Power supply and 
sockets for all IC's are included plus a detailed 
127 pg. instruction manual which now includes 
over 40 pgs. of software info, including a series of 
lessons to help get you started and a music pro- 
gram and graphics target game. Many schools 
and universities are using the Super Elf as a 
course of study. OEM's use it for training and 
R&D. 

Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expansion 
Cabinet, painted and silk screened, with room for 
5S-100 boards and power supply $57.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested. 
Questdata, a software publication for 1802 com- 
puter users is available by subscription for $12.00 
per 12 issues. Single issues $1.50. Issues 1-12 
bound $16.50. 

Moews Video Graphics $3.53, Games and Music 
$3.00, Chip 8 Interpreter $5.50, Starship 4K cas- 
sette $14.95. 

Free 14 page brochure 

of complete Super Elf system. 



Super Expansion Board with Cassette Interface $89.95 



This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette interface. Provisions have 
been made for all other options on the same board 
and it fits neatly into the hardwood cabinet 
alongside the Super Elt. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Tl 
271 6) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A 1K Super ROM Monitor $19.95 is available as an 
on board option in 2708 EPROM which has been 
preprogrammed with a program loader/editor and 
error checking multi file cassette read/write 
software, (relocatable cassette file) another exclu- 
sive from Quest. It includes register save and 
readout, block move capability and video graphics 
driver with blinking cursor. Break points can be 
used with the register save feature to isolate pro- 



gram bugs quickly, then follow with single step. If 
you have the Super Expansion Board and Super 
Monitor the monitor is up and running at the push 
of a button. 

Other on board options include Parallel Input and 
Output Ports with full handshake. They allow easy 
connection of an ASCII keyboard to the input port. 
RS 232 and 20 ma Current Loop for teletype or 
other device are on board and if you need more 
memory there are two S-100 slots for static RAM 
or video boards. Also a 1K Super Monitor version 
2 with video driver for full capability display with 
Tiny Basic and a video interface board. Parallel 
I/O Ports $9.85, RS 232 $4.50, TTY 20 ma l/F 
$1.95, S-100 $4.50. A 50 pin connector set with 
ribbon cable is available at $18.95 for easy con- 
nection between the Super Elt and the Super 
Expansion Board. 

Power Supply Kit for the complete system (see 
Multi-volt Power Supply below). 



Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, alphanu- 
meric display ROM monitor;, fully expandable 
$419.00. 4K version $449.00. 4K Assembler 
$35.00, 8K Basic Interpreter $65.00. 

Special small power supply 5V 2A 24V .5A 
assem. in frame $59.00. Molded plastic 
enclosure to fit both AIM 65 and power supply 
$52.50. AIM 65 1K in cabinet with power supply, 
switch, fuse, cord assem. $559.00. 4K $579.00. 
A65 40-5000 AIM 65/40 W/16K RAM and monitor 
$1295.00. RAM Board Kit (16K, $195) (32K, 
$215) VD640 Video Interface Kit $119.00. A&T 
$149.00. Complete AIM 65 in thin briefcase with 
power supply $518,00. Special Package Price: 4K 
AIM, 8K Basic, power supply, cabinet $629.00 

AIM 65/KIM/SYM/Super Elf 44 pin expansion 
board, board with 3 connectors $22.95. 




Elf II Adapter Kit $24.95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 



Super Color S-100 Video Kit $129.95 

Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expand- 
able to 6K. S-100 bus 1802, 8080, 8085, Z80, 
etc Dealers: Send for excellent pricing/margin 
program. 



TERMS: $5.00 min. order U.S. Funds. Calif, residents add 6% tax. 

$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. 
Shipping: Add 5%; orders under $25.00-— 10%. 



FREE: Send for your copy of our HEW 1981 
QUEST CATALOG. Include m stamp. 
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BYTE February 1982 451 



CHIPS 



& DALE O 



THE INFLATION FIGHTERS! 
_RAM — 

41 16 250ns 8/$ 11.00 
41 16 200ns 8/$ 13.00 
4116 150ns 8/$ 16.00 
21 14L 300ns 67$ 16.25 
21 14L 200ns 8/$ 17.00 
4164 200ns $9.00 
61 16 200ns $10.00 

—EPROM— 

2716 <5V)450ns 8/$ 3. 90 ea.$4.15 ea. 
2732 <5V)450ns 8/$ 9.75 ea.$ 10.25 ea. 
2532 (5V)450ns 8/$ 10.50 ea.$ 12.00 ea. 

Please allow up to 3 wks. for personal checks to 
clear. 

Add $2.50 Shipping & Handling 
C.O.D. 53.00. Wash, residents add 5.4% Sales Tax 
CHIPS & DALE 
P.O. Box 31607 

Seattle. Wash. Zip 98103 Master Charge 
1-206-524-9126 VISA accepted. 



HERE IT "B 
AT LAST! 

"SUPERNEf 




THIS IS THE MOST UNIQUE S-100 COMPUTER BOARD: 
64K of memory, ZBOA CPU, Double Density Floppy Disk Con- 
troller, 2 Serial & Parallel I/O, monitor (EPROM) ALL on a 
single S-100 Computer Board from ADVANCED Micro Digital 
Corp.© 

SUPERNET $900. 

Serial Adapter Cable $35. 

Parallel Adapter Cable $40. 

ShggartSABOIR $455. 

Televideo912C $750. 

Enclosure with 10 slots, power supply, 

cut outs tor two 8 " floppies $ 650. 

Z-80ACPU $5.50 4164 RAM Chips $10.00 

Z-80ACTC $5.50 2716 EPROM $5.50 

• MICRO SPOT ELECTRONICS 

14221 Edwards, Suite 72 

Westminster, CA 92683 

(714)891-0382 



Pre-Payment or COD. up to $250. (Cashier's check). Allow one 
week for checks to clear before shipping. Add $5 shipping and 
handling charge to your order. Calif. Residents add 6% sales tax. 



■■■« 



(ompuF 



UL_LJi 



USSR TfeUMdeo 



8Wz 58000, 8086/87, MFTTII & 86, DISK 2 



8MHz 8085/88 CSC 
6fflz 8085/88 A&T 
DISK 1 A&T 
INTERFACER I or II 
INTERFACER 3 (5) AST 
RAM 20 32K A8T 
RAM 21 128K A&T 



399 OTz CPU Z CSC 
319 I(rffe CPU Z A&T 
371 MPX-4 A&T 

187 MPX-16 A&T 
467 CPTT80 
319 RAM 17 WK A&T 
1356 RAM 16 64K A&T 



CALL 
308 
221 
371 

135 
597 
671 
175 
671 
3695 
3595 



SYSTEM SUPPORT 1 A&T 297 m\z 8231 
ENCLOSURE 2 DESK 619 RACK MODEL 
m\i 8085/88 SYSTEM DUAL 8" DRS &4K CPff 
m\z CPU Z SYSTEM DUAL 8" DRS 64K CPM* 
SYSTEMS HAVE 48 HOUR CSC BOARD EXCHANGE 2 YRS, 
ALL TELEVIDEO AND ZENITH ITEMS AT LOWEST PRICE 

Seattle Canputer System I $2549. Sys II $3325. 

DISK JOCKEY DMA,CPM* 356 10MB HARD DISK 2771 

ALL PRICES SUBJECT TO CHANGE CPM* & MPM ARE 
TRADEMARKS OF DIGITAL RESEARCH SHIP KEN $3.00 

PD RBI l/EBFMSrER CR a 3h^-nR5l 

7N &qs-nMb ^ jfe 
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You can pay more — 
But you can't get more! 




Model III 16K 

$839 

Model III 48K 
2 disc & RS232C 

$2100 




Color Computer 4K 

$310 

w/16KExt. Basic 

$459 



BUY DIRECT. These are just a few of our great 
offers which include Printers, Modems, Com- 
puters, Peripherals, Disc Drives, Software and 
more, call toll FREE 1*800- 343-81 24 




oom[ 

Write for your PIUS^ 



We have the lowest 

possible fully 

warranteed prices 

and a full complement fr ™° G 9 reat Road 

of Radio Shack Software, uttieton. ma 01460 

^ 617 • 486 • 3193 t 
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SOFTWARE 
AUTHORS 



Cash in on your creative energies, join Info- 
Soft Computer Systems' SOFTWARE 
DEVELOPMENT PROGRAM. Get all of your 
R&D hardware at ourdistributiorcost plus 



20% Royalty! 



We give you personalized service, offer a non- 
exclusive marketing agreement, plus other 
specialized services. We seek: high level 
language compilers, cross-assemblers, utili- 
ties, DMBS, new OS, educ. and business ap- 
plications, and any other marketable program. 
We offer full development and documenta- 
tion. Don't hesitate, contact us immediately. 
Michael L Dean, V. P. R&D 
InfoSoft Computer Systems 



2699 Clayton Rd. 
Concord, CA 94519 




(415)680-0202 



Single Source Solution 
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NEW 23K 
PERSONAL 
COMPUTER 

$93Q 00 FACTORY SALE 

4-\J%7 price 

You get the NEW APF-IM-1 Full Size Powerful 
Computer: Includes 14K ROM with Level II BASIC 
built in, 9K User RAM, Color, Sound, Professional 
53 keyboard, Two controllers, Two 10 key numer- 
ic pads, High speed cassette, A.C. adapter, RF 
modulator, T.V. switchbox. Accepts TAPE-DISK- 
PLUG IN CARTRIDGES. It is PLUG IN EXPAND- 
ABLE at low cost. 90 day parts and labor warran- 
ty, owners guide, BASIC language manual. All 
this in a beautiful black and white console case 
for only ^Q 00 . 

15 DAY FREE TRIAL Return within 15 days com- 
plete and undamaged for refund of purchase 
price. 

PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/382-2192 
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ATLANTIC CABINET 
P.O. Box 100, 

Williamsport, 
Maryland 21795 



Design Line 
Micro Work 




• A range of work stations designed specifically to house 
ail micro-computers. 

• Delivered heavily packed, in self-assembly form 
needing only a Philips screwdriver and a few minutes of 
your time to assemble. 

• Manufactured from 1" all wood particleboard surfaced 
with hard-wearing melamine veneer, in either Oak or 
Walnut. 

DEALER AND DISTRIBUTOR PRICES ON REQUEST 
FOR MORE INFORMATION WRITE OR CALL 301-223-8900 
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MEMOREX 

FLEXIBLE DISCS 

WE WILL NOT BE UNDER- 
SOLD!! Call Free (800)235-4137 

for prices and information. Dealer 
inquiries invited and C.O.D.'s 
accepted 

v/SA 




PACIFIC 
EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo, CA 
93401. InCal. call 
(800)592-5935 or 
i805)543-1037 
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CLOSE-OUT SALE 

$200,000 INVENTORY 
priced below dealer cost 

WRITE FOR BARGAIN LIST 

Computers, terminals, disk drives, 
printers, S100 main frames, boards, kits, 
software 

TOP BRANDS: California Computer 
Systems — Ithaca Intersysf ems — Morrow 
Designs — SD Systems — SSM Micro 
Products— Tarbell Electronics — Zenith 
Data Systems — Diablo — Epson — NEC — 
Anadex — Okidata — Integral Data 
Systems — C. Itoh Comet & Star writer — 
Livermore — Lexicon — Tele video — MicroPro 

LYBEN COMPUTER 
SYSTEMS 

27204 Harper 
St. Clair Shores, Ml 48081 
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INCREDIBLE? believe m 



Washington Computer Services 

an affiliate o. (((WflSHCNCTQJJ))) est . 1912 



^ ELECTRIC COflftPWNY' 

INCORPORATED 



CUSTOM COMPUTER ROOM WIRING SINCE 1960 

97 Spring Street, New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 In N.Y. State and for technical information: (212) 226-2121 

HOURS: 9 AM-5:30 PM (EST) Monday- Friday 




150 cps bidirectional - 9x9 dot matrix, quietized 
case, 136 col, vertical form control and many 
otherfunctions $1195 

We feel this printer offers 
the best price /performance ratio available. 
RS-232 serial to 19,200 baud x-on, x-off add $40 
NOVELL 800 SCALL 

f y _ w \ Teletype 40, 300 LPM-typewriter quality, RS- from 0n |y 

JBL. 232 interface. This quality printer is available in many 
configurations including forms access, quietized case, etc. $2928 

Teletype 43 from $995 



Teletype AP-200, 340 cps dot matrix (similar to Data Prod. M-200) 

NEC Spinwriter-55 cps, bidirectional, letter quality 
R. 0.7710 $2560 KSR7720 

DIABLO 630-40 cps, bidirectional, daisy wheel, plot/graph 

QUNIE Sprint 9/45 cps, daisy wheel 

C. ITOH Starwriter, 25 cps, daisy wheel 

C. ITOH Starwriter, 45 cps, daisy wheel 

EPSON MX-80, 100, 80 cps, 9x9 dot matrix 

ANAOEX 9500/9501 , up to 200 cps, high resolution dot 

OKIDATA Microline 80, 80 cps, 9x7 dot matrix 

Microline82A, bidirectional, friction/ pin feed 
Microline 83A, bidirectional, 120 cps, uses 15" paper 

Tl— 810, 150 cps, Basic 

Package-Compressed print, vertical form control 

MANNESMANN MT 1705 200 cps, 7x9, 132 col 

TALLY MT 1805 200 cps, 7x9 + NLQ 40x18 matrix 

CENTRONICS 704-9, 180 cps, 9x9 dot matrix, 132 col 

739 100 cps, nx9 dot matrix, Full Graphics 

DEC LA-34 

IDS460G 

S-100 SPECIALTIES 

DP/Z-80A, CPU 



$2799 

$2799 

$2449 

$2228 

$1575 

$1849 

SCALL 

$1325 

$399 

$525 

$799 

$1449 

$1630 

SCALL 

SCALL 

SCALL 

$700 

$1085 

$892 



8" DISK DRIVE SALE 

8-SHUGARTSA801R $450 8"SHUGART SA851R $669 2for$1289 

0UMEDATATRACK8 $589 2 for $1110 

Enclosure, power supply for 2 8" drives A & T $350 

VISTA Industrial grade enclosure for 2 drives with P.S. $420 

MORROW Discus 20 + CP/ M®, MICROSOFT BASIC, CONT . $950 

Discus 2 + 2 + CP/ M®, MICROSOFT BASIC, CONT. $1195 

HARD DISK SPECIALS List only 

CORVUS 10MB and controller $5358 SCALL 

20MB and controller $6450 SCALL 

Constellation Network Multiplexer and Mirror Video Tape Disk Backup 
MORROW 26MB + controller + CP/M 2.2®, M basic $4495 $3821 

«> Amo controller, CDC Hawk Drive (5 fix, 5 rem) $7995 $6795 

' controller, Western Dynex (5 fix, 5 rem) $5995 $5099 

f W Winchester 5V* drives complete with case, cable, 

^pB J r software, S-100 controller. Adapter avail, for use with 

^■XCOMP any Z-80 system. Cartridge drive controllers avail 

5MB APPLE 

10MB xerox 

ALTOS 



_ 



».<* 



Group 



2200 
2065C 
281 OA 
2422A 



64K ram, floppy 
cont., RS-232 port, S-100 IEEE, 8 slot 
in Adds terminal, inc. CP/M 2.2 $CALL '^^^SSjgj^ 
Call us for best prices on these high quality 2nd 
generation boards and systems. 
California These high quality, reliable products have made CCS 
Computer defacto industry standard for S-100 products 

Assembled and tested: list only 

20a. P.S. ,12 slot MB $434 $359 

$720 $580 
$310 $259 
$425 $345 



Systems 

H.D. Mainframe, 
64K dynamic RAM/Bank Select 
Z-80 CPU, serial port, ROM monitor 
Floppy Cont, CP/M 2.2 ROM monitor 



8000 DT- 

CPM 2.2. 



•w/64k. 1 .2 MB8"floppies, 2 serial, 

FULL 2 YEAR WARRANTY! 



3 par, 



$CALL 



line of 



We offer generous discounts on the Compupro 
jTMfast, quality 8 and 16 bit boards 
W ADVANTAGE SCALL 

NorthStar & horizon 

Similar savings on the full lines of CCS, SSM, NNC, MORROW, DELTA, 
NORTHSTAR, ITHACA, INTERSYSTEMS, GODBOUT, NEC, TELEVIDEO, IMS 
ZENITH, ADDS, DEC, DATA GEN., ATARI, DYNABYTE, TECMAR, DUAL 



OEM discounts available! 



List 
z-89 $2898 
fl.s. mod. it $3398 
s-wo 




|NJj^j^J| PRIAM 8" and 14* Winchester/tape subsystems avail. 

WORDSTAR $300 DBASE II $525 

MBASIC80 $235 SUPERCALC $221 

FULLY CONFIGURED BUSINESS SYSTEMS 

The following are some examples of the fully assembled and tested business 
and scientific computer systems which we offer. All include 64K bytes 
RAM, Z-80A, 4mh CPU. We offer a full line of quality, tested software. 

SCALL 
SCALL 
$1849 
$4849 
$6999 
$6693 
SCALL 

SCALL 



Delta TVD w/ 1 .2 Mb floppy drives, 2 serial, 3 parallel ports 
Delta S-4500 10 User, Multi-Processor, 40 MB hard 17 MB tape 
CC 2210A w/floppy controller, 1 serial port 
CCS 300-1A w/1.2 MB floppy drives, 2 serial, 2 parallel ports 
CCS 400-1 Aw/ 10 MB hard disc, 2 serial, 2 parallel ports 
NNC 80W w/5MB floppy, 8.4 MB hard disc, (OASIS optional) 
ALTOS single and multi-user systems 

MORROW 



Decision 1 , CP/M Microsoft Basic, UNIX 

YCDOY 820 Deskt °P computer-64K, 2 floppys. (CP/M avail.) 
AtKUA. List $2995 $CALL 

We offer multi-user networks by DELTA PRODUCTS, DISCOVERY, TELEVIDEO, 
MUSYS, IMS, DIGITAL, MICROSYSTEMS 

TERMINALS pmmi modem 

AMPEX DIALOGUE 30, 80 

TELEVIDEO 910 C (multi-terminal) 

925C 

950C 
S0R0CIQ120 
HAZELTINE ESPRIT 
DEC VT-100 
Similar savings for our HAZELTINE and LEAR SIEGLER 

LOOK HERE! AMPEX 

Call us for ALL your softwear needs Dialogue 80™ 

Systems Houses & Educational Institutions, & 
Government Agencies Given Special Consideration 



$359 
SCALL 
$610 
$795 
$950 
$729 
$669 
$1575 




ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 



DEALER and INTERNATIONAL INQUIRIES WELCOME 



For fast delivery, send certified checks, money order or call to arrange direct bank wire transfers. Personal or company checks require two to 
three weeks to clear. All prices are mail order only. Prices subject to change without notice; call for latest prices. Prices include 3% cash 
discount. N .Y. residents add sales tax. Quantex is a trademark of North Atlantic Industries, Inc. Radio Shack® is a trademark of the Tandy Corp. 
CP/M® is a trademark of Digital Research. All sales subject to our standard sale conditions (available on request). 
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IHY-TYPE I • HY-TYPE III 




INTELLIGENT PRINTER INTERFACE 

16,000 BYTE BUFFER I STAND ALONE 
PARALLEL /SERIAL INPUT (BAUD RATES 50 to 19,200) 

OPTIONS INCLUDE: GRAPHICS • REVERSE PRINT • BOLD PRINT 
UNDER SCORE • REPRINT OF BUFFER 
ADJUSTMENT OF LINES PER INCH 
CHARACTERS PER INCH SELECTION 
DOUBLE LINE 
CUSTOM OPTIONS ALSO AVAILABLE 

A & T FROM $450,00 BARE BOARD »80,00 

MASTER CARD & VISA ACCEPTED 

v* &hN fiet'T^QSK - ttq 

I D BOX52M(NiGHTDATNC2754M | 
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MICROSETTE 
CASSETTES 



Length Qty 10 Qty 50 

C-10 $ 7.50 $32.50 

C-20 9.00 39.00 

C-60 13.50 57.00 

C-90 17.50 77.50 

5-screw shell, boxes, labels, 

product warranty, UPS shipping 

included. Please no PO. box. 

CA Customers add taxes. 



MICROSETTE CO. 

475 Ellis St., Mt. View, 
CA 94043 (415)968-1604 
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'ELF" interface^ 
Converts Your 
Typewriter into Printer 




• Finest print quality • Low cost 

• Easy installation • Quick delivery 

• Fits IBM seiectnc* and Electronic 
Typewriters 

• Models for all popular computers 

• call or write for more information, 
todayi 

A - we export to all countries - 

H MP V INTERNATIONAL INC. 
IPr JL 5115 Douglas Fir Rd. 

■ ■ ™^^ calabasas, CA 91302 USA. 

w Tel: (213) 710-1444 TLX/TWX: 910 494 2100 



NEW! Sioo BUS COMPATIBLE 

SINGLE BOARD COMPUTER WITH VIDEO OUTPUT 




FEATURES: 

1 MHZ Z BOA* , up to 8K of EPROM , up lo 4K Stabc RAM, I wo 8-B!T input ports, one t BIT 
Jutput port, one 8-BIT sense input port with interrupt, composit video output (80x24), 
Jideo attributes (reverse video, underline. Winking), graphic capabilities 



Bare board with documentation $49.95 

Monitor and video terminal software (in EPROM) $45. 

Source listings (with Monitor purchase) $15 00 

Hard to find Parts Kit (crystal and fuse link PROM'sl $15.00 



EMS 



CALIFORNIA RESIUtNTS At 



1.1 
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PLOTTING SOFTWARE 
Calcomp compatible, for 

EPSON and HIPLOT with 
CPU. FORTRAN, and BASIC 



PLOTWARE-z B" sssd 
Manuals only * 
PLOTWARE-z samples 
* Refundable on order 



.399 
..35 
S 



ENERCOMP 

P.O.BOX 28014 

Lakewood, Colo. 

80228 

303-988-1648 



P10TSARE-: 
All T b «l 




OPTIONS 
Hap* Chart* 

Drafting 

Scientific. 

Character*. 

Tanolnal 

Emulation 



PLQTWARE- 
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The QUALEX® 

DETRASHER 

TRS-80*MODIIM6K 

converted to 

CP/M** 80K 

15-Minute installation adding 

64K RAM and CP/M**2.2 

to your 16KTRS-80* MOD III 

Installation includes 

Boot ROM and BIOS 

Hardware, Software and 

Installation Instructions 

$400 

California Residents add 6% Safes Tax. 

COD, Certified Check, Visa® or 
Mastercard* (include Expiration Date) 

QUALEX® 

1600 Oak Street 

Santa Monica, CA 90405 

*a trademark of the Tandy Corporation 
**a trademark of Digital Research, Inc. 



PROFESSIONAL 
MICROCOMPUTER 



$2990 




THE BEST VALUE ON THE MARKET 

• Z80 4MHZ • 64K RAM 

• DUAL 8" DRIVES • 1.2 MB STORAGE 

• 2 SERIAL I/O • 2 PARALLEL I/O 

• OPERATING SYSTEM AND UTILITIES 
MICRO BUSINESS ASSOCIATES. INC. 
500 SECOND STREET 

SAN FRANCISCO. CA 94107 
415-957-1343 
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UCSD p-System *Pascal 



'Trademark of The Regents of The State of California 

Most commonly re-invented 
PROCEDURES 

For business application programmers: 

• User friendly 

• Bomb proof 

• Access methods 

• Screen input 

• Printed report formatting 

• Text formatting 

• Data type conversions 

• Sample shell programs 

Source provided to allow creation of 
units, segments, or in-line code 

We have invested hundreds of hours. 
If you save one hour of coding, it's worth the price. 



$19.95 



1372 East 52nd. St., Chicago, II. 60615 



vy sersl.ascalL r 



Circle 422 on inquiry card. 



8088 

S100 BOARD 

16 BIT PROCESSING 
ACOM'S P188 

KIT $275 
ASSEM.& TESTED $345 

ACOM Electronics 

4151 Middlefield 

Palo Alto, CA 94303 

(415) 494-7499 
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SD Systems ExpandoRAM III 

256K RAM $879.95 



Single User System 

SfiC 2<><>. (UK ExpandoRAM II, Versa floppy II, CP'M2.2 

$995.00 

A MHz Z-8GA CPU, 64K RAM, serial I/O port, 
parallel I/O port, double-density disk controller, 
CP/M 2.2 disk and manuals, system monitor, 
control and diagnostic software. 
Add $100.00 for upgrade to ExpandoRAM III 64 K 
(expandable to 256 K) 

-All boards are assembled and tested- 

SBC-200 



2 or 4 MHz single board computer 




• S-100 bus compatible • Powerful 4MHz Z-80A 
CPU • Synchronous/asynchronous serial I/O 
port with RS-232 interface and software 
programmable baud rates up to 9600 baud • 
Parallel input and parallel output port • Four 
channel counter/timer • Four maskable, vectored 
interrupt inputs and a non-maskable interrupt • 
IK of on-board RAM • Up to 32K of onboard 
ROM • System monitor PROM included 

The SBC-200 is an excellent CPU board to base a 
microcomputer system around. With on-board 
HAM, ROM, and I/O, the SBC-200 allows you to 
build a powerful three-board system that has the 
same features found in most five-board 
microcomputers. The SBC-200 is compatible with 
both single-user and multi-user systems. 

C PU-30200A A & T with monitor $299.9 5 

Versafloppy II 

Double density controller with CP/M 2.2 




• S-100 bus compatible • IBM 3740 compatible 
soft sectored format • Controls single and double- 
sided drives, single or double density, 5'/i" and 8" 
drives in any combination of four simultaneously 
• Drive select and side select circuitry • Analog 
phase-locked loop data seperator • Vectored 
interrupt operation optional • CP/M 2.2 disk and 
manual set included • Control/diagnostic 
software PROM included 

The Versafloppy II is faster, more stable and more 
tolerant of bit shift and "jitter" than most 
controllers. CP/M 2.2 and all necessary control 
and diagnostic software are included. 

IOD-1160A A & Twith CP/M 2.2 .. $370.00 
Circle 162 on inquiry card. 



ExpandoRAM III 

64K to 256K expandable RAM board 




SD Systems has duplicated the famous 
reliability of their ExpandoRAM I and II boards 
in the new ExpandoRAM III, a board capable of 
containing 256K of high speed RAM. Utilizing the 
new 64K x 1 dymanic RAM chips, you can 
configure a memory of 64K, 1-28K, 192K, or 256K, 
all on one S-100 board. Memory address decoding 
is done by a programmed bipolar ROM so that the 
memory map may be dip-switch configured to 
work with either COSMOS/MPM-type systems or 
with OASIS-type systems. 

Extensive application notes concerning how to 
operate the ExpandoRAM III with Cromemco, 
Intersystems, and other popular 4 MHz Z-80 
systems are contained in the manual. 

MEM-65064A 64K A&T $495.00 

MEM-65128A 128K A & T $639.95 

MEM-65192A 192KA&T.... $769.95 

MEM-65256A 256K A&T $879.95 

ExpandoRAM II 

16K to 64K expandable RAM board 




• S-100 bus compatible • Up to 4MHz operation • 
Expandable from 16K to 64K • Uses 16 x 1 4116 
memory chips • Page mode operation allows up to 
8 memory boards on the bus • Phantom output 
disable • Invisible on-board refresh 

The ExpandoRAM II is compatible with most S- 
100 CPUs. When other SD System' series II 
boards are combined with the ExpandoRAM II, 
they create a microcomputer system with i 
exceptional capabilities and features. gf 

MEM-16630A 16K A & T $325.00 ■ 

MEM-32631A 32K A&T $345.00 J 

MEM-48632A 48K A&T . . $365.00 I 

MEM-64633A 64K A&T $385.00 2 



Multi-User System 

SBC-200, 256K ExpandoRAM III Versafloppy II, MPC-4 
COSMOS Mult i- User Operating System, C BASIC II 

$1995.00 

Two Z-80A CPUs (4 MHz), 256K RAM, 5 serial I/O 
ports with independently programmable baud 
rates and vectored interrupts, parallel input port, 
parallel output port, 8 counter/timer channels, 
real time clock, single and double sided/single or 
double density disk controller for 5 1 /]" and 8" 
drives, up to 36 K of on-board ROM, CP/M 2.2 
compatible COSMOS interrupt driven multi-user 
disk operating system, allows up to 8 users to run 
independent jobs concurrently, C BASIC II, 
control and diagnostic software in PROM 
included. 

-All boards are assembled and tested- 

MPC-4 

Intelligent communications interface 




PROM-100 



• Four buffered serial I/O ports • Onboard Z- 
80A processor • Four CTC channels • 
Independently programmable baud rates • 
Vectored interrupt capability • Up to 4K of on- 
board PROM • Up to 2K of on-board RAM • On- 
board firmware 

This is not just another four-port serial 
I/O board! The on-board processor and firmware 
provide sufficient intelligence to allow the MPC-4 
to handle time consuming I/O tasks, rather than 
loading down your CPU. To increase overall 
efficiency, each serial channel has an 80 character 
input buffer and a 128 character output buffer. 
The on-board firmware can be modified to make 
the board SDLC or BISYNC compatible. In 
combination with SD's COSMOS operating 
system (which is included with the MPC-4), this 
board makes a perfect building block for a multi- 
user system. 

IOI-1504A A & Twith COSMOS .. $495.00 

Place Orders Toll Free 

Continental U.S. Inside California 

800-421-5500 800-262-1710 

For Technical Inquires or Customer Service call: 



213-973-7707 



Versatile EPROM Programmer S 

• S-100 bus compatible • Programs 2708, 2758, | 
2716, 2732, 2516 EPROMs • DIP switch selection | 
of EPROM type • 25 VDC programming pulse B 
generated on-board • Very fast programming and I 
verification • Zero insertion force socket • J 
Programming software included on 8" diskette H 

MEM-99520K Kit w/ software $189.95 T 

MEM-99520A A & T w/ software ... $249.95 Hi 



Computer Products 

4901 W. Roseerarus, Hawthorne, Ca 90250 

TERMS of SALE: ('ash, checks, credit cards, or 
Purchase Orders from qualified firms and institutions. 
Minimum Order $15.00. California residents add H% 
tax. Minimum shipping & handling charge $3.00. 
Pricing & availibility subject to change 



Sunnyvale 



Computer 
Products 

Woodland Hills • Hawthorne • San Diego 



Printers 



Accessories for Apple I Single Board Computer 




BETTER THAN EPSON ! - Okidata 

Microline 82 A m 132 column. 120 CPS. 9 x 9 dot 

matrix, friction feed, pin feed, adjustable tractor feed 
(removable), handles 4 part forms up to 9.5" wide, rear & 
bottom feed, paper tear bar. 100"'» duty cycle 200,000.000 
character print head, bi-directional logic seeking, both 
serial & parallel interfaces included, front panel switch & 
program control of 10 different form lengths, uses 
inexpensive spool type ribbons, double width & condensed 
characters, true lower case descenders & graphics 

PRM-43082 with FREE tractor .... $544.95 

Microline 83 A 132 232 column, 120 CPS. handles 
forms up to 15" wide, plus all the features of the 82 A. 
PRM-43G83 with FREE tractor .... $774.95 

Microline 84 132 232 column. 200 CPS, full dot 
graphics built in, handles forms up to In" wide, plus all the 
features of the 83 A. 
PRM-43083 with FREE tractor ... $1249.95 

PRA-27081 Apple card $39.95 

PRA-27082 Apple cable $19.95 

PRA-27087 TRS-80 cable $24.95 

PRA-43081 Hi speed 2 K serial board $169.95 
PRA-43080 Extra ribbons pkg. of 2 ... $9.95 

INEXPENSIVE PRINTERS - Epson 

MX -70 80 column. 80 CPS. 5 x 7 dot matrix, adjustable 

tractor feed. <£- graphics 

PRM-27070 List $459 $399.95 

MX-80 80 column. 80 CPS, bi-directional /logic seeking 
printing, 9 x 9 dot matrix, adjustable tractor feed, & 64 
graphics characters 
PRM-27080 List $645 $469.95 

MX-80FT same as MX-80 with friction feed added. 
PRM-27082 List $745 $559.95 

MX- 100 132 column, correspondence quality, graphics, 
up to 15" paper, friction feed & adjustable tractor feed, 9 x 9 
dot matrix, 80 CPS. 
PRM-27100 List $945 $759.95 

PRA-27084 Serial interface $69.95 

PRA-27088 Serial intf & 2K buffer .. $144.95 

PRA-27081 Apple card $74.95 

PRA-27082 Apple cable $22.95 

PRA-27086 IEEE 488 card $52.95 

PRA-27087 TRS-80 cable $32.95 

PRA-27085 Graftrax II $95.00 

PRA-27083 Extra ribbon $14.95 



Modems 



SMARTMODEM - Hayes 

Sophisticated direct-connect auto-answer auto-dial modem, 
touch-tone or pulse dialing, RS232C interface, programmable 

IOM-540QA Smartmodem $249.95 

IOK-1500A Hayes Chronograph ... $199.95 

CAT MODEMS - Novation 

CAT 3(H) baud, acoustic, answer orginate 
IOM-5200A List $189.95 $149.95 

D-CAT 300 baud direct connect, answer orginate 
IOM-5201A List $199.95 ........... $169.95 

AUTO-CAT Auto ansirer orginate. direct connect 

IOM-5230A List $299.95 $239.95 

Apple-CAT - Novation 

Software selectable 1200 or 300 baud, direct connect, auto- 
answer auto dial, auxiliary 3-uire HS232(\serial port for 
printer, 

IOM-5232A Save $50.00!!! $325.00 



16K MEMORY UPGRADE 

Add I OK of RAM to your TRS-80. Apple, or Exidy in just 
minutes. * We're sold thousands of these 16K RAM 
upgrades which include the appropriate memory chips (as 
specified by the manufacturer!, all necessary jumper 
blocks, foolproof instructions, and our 1 vear guarantee. 

MEX-16100K TRS-80 kit $25.00 

MEX-16101K Apple kit $25.00 

MEX-16102K Exidy kit $25.00 

16K RAM CARD - for Apple II 

Expand your Apple to 64 K, 1 year warranty 
MEX-16500A Save $70.00 !!! $129.95 



Z-80* CARD for APPLE 

Two computers in one. Z-80 & 6502, more than doubles the 
power & potential of your Apple, includes Z-80* CPU card, 
CP M 2.2, & BASIC-80 
CPX-30800A A & T $299.95 



8" DISK CONTROLLER 

New from Vista Computer, single or double sided, single or 
double density, compatible with DOS 3.2 3.3, Pascal, & CPM 
2.2, Shugart & Qume compatible 
IOD-2700A A&T $499.95 

2 MEGABYTES for Apple II 

Complete package includes: Two 8" double-density disk 

drives, Vista double-density 8" disk controller, cabinet, power 

supply, & cables, DOS 3.2 3.3, CPM 2.2, & Pascal 

compatible. 

1 MegaByte Package (Kit) $1495.00 

1 MegaByte Package (A&T) $1695.00 

2 MegaByte Package (Kit) $1795.00 

2 MegaByte Package (A&T) .... $1995.00 

DISK DRIVES - Micro Sci 

Inexpensive disk drives for your Apple 
A2 Direct replacement for Apple Disk II, works with 
Apple II controller as first or second drive. 
MSM-123101 Micro Sci A2 $429.95 

A40 40 track drive for Apple II. Improved storage 
capacity and speed over Apple Brand drives - requires 
Micro Sci controller. 

IOD-2340A Micro Sci A40 $399.95 

A70 70 track drive for Apple II. Twice the storage 
capacity and three times faster than Apple Brand drives 
requires Micro Sci controller 
IOD-2370A Micro Sci A70 $499.95 

Micro Sci Controller Disk controller for up to two 
Micro Sci A40 or A 70 disk drives, DOS 3.2, 3.3. Pascal, and 
Z-80 Soft Card compatible, includes utility disk and 40 70 
track patch. 
IOD-2300A Micro Sci controller $95.00 



VISION 80 - Vista Computer 

80 column x 24 tine video card for Apple II, 128 ASCII 
characters, upper and lower case, 9 x 10 dot matrix with 3 dot 
descenders, standard data media terminal control codes, 
CP M Pascal & Fortran compatible, 50/60 Hz 
IOV-2400A Vista Vision 80 $375.00 

AIO, ASIO, APIO - S.S.M. 

Parallel & serial interface for your Apple (see Byte pg 11) 

IOI-2050K Par & Ser kit $139.95 

IOI-2050A Par & Ser A&T $169.95 

IOI-2052K Serial kit $89.95 

IOI-2052A Serial A&T $99.95 

IOI-2054K Parallel kit $69.95 

IOI-2054A Parallel A&T $89.95 

CPS MULTICARI) - Mtn. Computer 



Three curds in one! Real (in 
& parallel interface alio, 

IOX-2300A A & T 



cluck cu/cn da r . st -ria I int< >rfa ( '< ' 
card. 

$199.95 



Z-80 STARTER KIT - SD Systems 

Complete Z-80 microcomputer with RAM. ROM. I (). 
keyboard, display, kludge area, manual. & tcorkbook 

CPS-30100K KIT $299.95 

CPS-30100A A&T $469.95 

SYM-1 - Synertek Systems 

Single board cornputer with 1 K of RAM. 4K of ROM, keypad. 
LED display. 2thna & cassette interface on board. 

CPK-50020A A & 7 $249.95 

VIC 20 - Commodore 

Complete personal computer with 5K RAM. full color. 61 key 
keyboard, 4 dual special-function keys, serial ports, cassette 
port, composite video output (connects to standard color TV 
set), BASIC language, & expansion port. 

COM-VIC20 VIC-20 Under $300.00 

PERSONAL COMPUTERS 

Also available from Jade - Call for Price and Info 

AIM-65, Altos, Apple II, Atari, 

Commodore, California Computer Sys 

Hewlett-Packard, Intersystems 

Jade, NEC, Novell, SD Systems 

SYM-1, Xerox, and more... 



Video Monitors 



HI-RES 12" GREEN - Zenith 

15 MHz bandwidth, 700 lines inch, P31 green phosphor, 
switchable 40 or 80 columns, small, lightweight & portable. 
VDM-201201 List price $150.00 .... $118.95 

12" GREEN SCREEN - NEC 

20 MHz, P31 phosphor video monitor with audio, 
exceptionally high resolution ■ A fantastic monitor at a 
very reasonable price 

VDM-651200 Special Sale Price $199.95 

12" COLOR MONITOR - NEC 

Hi-res monitor with audio & sculptured case 
VDC-651212 Color Monitor $479.95 

NEC-1202D RGB color monitor .. . $1045.00 



Leedex / Amdek 

Reasonably priced video monitors 
VDM-801210 Video 100 12" B&W . . $139.95 
VDM-801230 Video 100-80 12" B& W $179.95 
VDM-801250 12" Green Phospor .... $169.95 

VDC-801310 IS" Color 1 $379.95 

VDC-801320 Color II $895.00 

IOV-2300A DVM board for Apple . . $199.95 



Video Terminals 



TELEVIDEO 910 

Full featured ■ inexpensive terminal 
VDT-901210 List 795.00 $695.00 

TELEVIDEO 950 

VDT-901250 List $1195.00 $995.00 

AMBER SCREEN - Volker Craig 

Detachable keyboard, amber on black display, 7 x H dot 
matrix, 10 program function keys, 14 key numeric pad, 12" 
non glare screen, 50 to 19,200 baud, direct cursor control, 
auxiliary hi directional serial port 

VDT-351200 List $795.00 $645.00 

VIEWPIONT - ADDS 

Detuchtihle keyboard, senul RS232C interface, baud rates 
from 1 10 to 10,200. auxiliary serial output />ort. 24 X Hi) display, 
VDT-5012IO Sale Priced $639.95 

DIALOGUE 80 - Ampex 

VDT-230080 List $1 195.00 $895.00 

Circle 163 on inquiry card. 



FREE 1982 CATALOG 



Computer 
Products 



Just circle our reader service number on the 
information request card located near the index. 



S-100 CPU Boards 



THE BIG Z* - Jade 

2 or 4 MHz switchable Z-80* CPU with serial I/O, 
accomodates 21 OH, 2716, or 2732 EPROM, baud rates from 
75 to 9600 

CPU-30201K Kit $139.95 

CPU-30201A A&T $189.95 

CPU-30200B Bare board $35.00 



2810 Z-80* CPU - Cal Comp Sys 

2/4 MHz Z-80 A * CPU with RS-232C serial I/O port andon- 
board MOSS 2.2 monitor PROM, front panel compatible. 
CPU-30400A A&T $269.95 

CB-2 Z-80 CPU - S.S.M. 

2 or 4 MHz Z-80 CPU board with provision for up to 8Kof 
ROM or 4K of RAM on board, extended addressing, IEEE 
S-100, front panel compatible. 

CPU-30300K Kit ... $239.95 

CPU-30300A A&T $299.95 



S-100 PROM Boards 



PROM- 100 - SD Systems 

2708. 2716, 2732 EPROM programmer w /software 

MEM-99520K Kit $189.95 

MKM-99520A A&T $249.95 

PB-1 - S.S.M. 

2708, 2716 EPROM board with built-in programmer 

MEM-99510K Kit $154.95 

MEM-99510A A&T $219.95 

EPROM BOARD - Jade 

16K or 32 K uses 2708' s or 2716% IK boundary 

MEM-16230K Kit $79.95 

MEM-16230A A&T $119.95 



S-100 Video Boards 



VB-3 - S.S.M. 

80 characters x 24 lines expandable to 80x48 for a full page 
of text, upper & lower case, 256 user defined symbols, 160 x 
192 graphics matrix, memory mapped, has key board 
input. 

IOV-1095K 4 MHz kit $349.95 

IOV-1095A 4 MHz A&T $439.95 

IOV-1096K 80 x 48 upgrade $39.95 

VDB-8024 - SD Systems 

80 x 24 I/O mapped video board with keyboard I/O, and 
onboard Z-80 A*. 

IOV-1020A A&T $459.95 

VIDEO BOARD - S.S.M. 

64 characters x 16 lines, 128 x 48 matrix for graphics, full 
upper lower case ASCII character set, numbers, symbols, 
and greek letters, normal/ reverse /blinking video, S-100. 

IOV-1051K Kit $149.95 

IOV-1051A A&T $219.95 

IOV-1051B Bare board $34.95 



S-100 Motherboards 



ISO-BUS - Jade 

Silent, simple, and on sale - a better motherboard 
6 Slot (5 l A" x 8 5 /x") 

MBS-061B Bare board $19.95 

MBS-061K Kit $39.95 

MBS-061A A&T $49.95 

12 Slot (9 : ¥t" x8%") 

MBS- 121 B Bare board $29.95 

MBS-121K Kit $69.95 

MBS-121A A&T $89.95 

18 Slot (14W x 8%") 

MBS-181B Bare board $49.95 

MBS-181K Kit $99.95 

MBS- 181 A A&T.... . $139.95 

Circle 163 on inquiry card. 



S-100 RAM Boards 



MEMORY BANK - Jade 

4 MHz, S-100, bank selectable, expandable from 16Kto 64 K 

MEM-99730B Bare Board $49.95 

MEM-99730K Kit no RAM $199.95 

MEM-32731K 32 K Kit $239.95 

MEM-64733K 64 K Kit $279.95 

Assembled & Tested add $50.00 

64K RAM - Calif Computer Sys 

4 MHz bank port / bank byte selectable, extended 
addressing, 16K bank selectable, PHANTOM line allows 
memory overlay, 8080 / Z-80 / front panel compatible. 
MEM-64565A A&T $575.00 

64K STATIC RAM - Mem Merchant 

64 K static S-100 RAM card, 4-16K banks, up to 8MHz 
MEM-64400A A&T $789.95 

32K STATIC RAM - Jade 

2 or 4 MHz expandable static RAM board uses 21 14L's 

MEM-16151K WK 4 MHz kit $169.95 

MEM-32151K 32K 4 MHz kit $299.95 

Assembled & tested add $50.00 

16K STATIC RAM - Mem Merchant 

4 MHz 16K static RAM board, IEEE S-100, bank selectable, 
Phantom capability, addressable in 4K blocks, "disable-able" 
in IK segments, extended addressing, low power 
MEM-16171A A&T $164.< 



S-100 Disk Controllers 



DOUBLE-D - Jade 

Double density controller with the inside track, on- board Z- 
80 A*, printer port, IEEE S-100, can function on an 
interrupt driven buss 

IOD-1200K Kit , $299.95 

IOD-1200A A&T $375.00 

IOD-1200B Bare board $59.95 

DOUBLE DENSITY - Cal Comp Sys 

5'A" and 8" disk controller, single or double density, with 
onboard boot loader ROM, and free CP/M 2.2* and 

manual set. 

IOD-1300A A&T $374.95 



S-100 I/O Boards 



S.P.I.C. - Jade 

Our new I/O card with 2 SIO's, 4 CTC's, and 1 PIO 
IOI-1045K 2 CTC's, 1 SIO, 1 PIO . , $179.95 

IOI-1045A A&T $239.95 

IOI-1046K 4 CTC's, 2 SIO's, 1 PIO $219.95 

IOI-1046A A&T $299.95 

IOI-1045B Bare board w/ manual . . . $49.95 

1/0-4 - S.S.M. 

2 serial I/O ports plus 2 parallel I/O ports 

IOI-1010K Kit $179.95 

IOI-1010A A&T $249.95 

IOI-1010B Bare board $35.00 



S-100 Mainframes 



MAINFRAME - Cal Comp Sys 

12 slot S-100 mainframe with 20 amp power supply 

ENC-112105 Kit $329.95 

ENC-112106 A&T $399.95 

EPROM ERASER - Spectronics 

Ultra-violet EPROM erasers 

XME-3100A With out timer $69.50 

XME-3101 With timer $94.50 

XME-3200 Economy Model $39.95 



Disk Drives 




Handsome metal cabinet with proportionally 
balanced air flow system • Rugged dual drive 
power supply • Power cable kit • Power switch, 
line cord, fuse holder, cooling fan • Never-Mar 
rubber feet • All necessary hardware to mount 2- 
8" disk drives, power supply, and fan • Does not 
include signal cable 

Dual 8" Subassembly Cabinet 

END-000420 Bare cabinet $59.95 

END-000421 Cabinet kit $225.00 

END-000431 A&T $359.95 

8" Disk Drive Subsystems 

Single Sided, Double Density 

END-000423 Kit w'2 FDlOO-HDs . $924.95 

END-000424 A & T w/2 FDlOO-HDs $1124.95, 

END-000433 Kit w/2 SA-HOlRs . . $999.95 

END-000434 A & T w/2 SA-HOlRs $1195.00 

8" Disk Drive Subsystems 

Double Sided, Double Density 

END-000426 Kit w/2 DT-Hs $1224.95 

END-000427 A & T w/2 DT-Hs ... $1424.95 
END-000436 Kit w/2 SA-SBlEs .. $1295.00 
END-000437 A & T w/2 SA-H51 Rs $1495.00 



5V 4 " Disk Drives 

Shugart SA400L sngl-sided dbl-density 40 track 
MSM- 104000 . . $234.95 ea 2 for $224.95 ea 
Shugart SA450 dbl-sided dbl-density 70 track 
MSM- 104500 . . $349.95 ea 2 for $329.95 ea 
Qume DT-5 dbl-sided dbl-density 80 track 
MSM-750050 . . $359.95 ea 2 for $349.95 ea 
MPI B-51 sngl-sided dbl-density 40 track 
MSM-155100 . . $234.95 ea 2 for $224.95 ea 
MPI B-52 dbl-sided dbl-density 40 track 
MSM-155200 $344.95 ea 2 for $334.95 ea 
MPI B-91 sngl-sided dbl-density 77 track 
MSM- 155300 . . $369.95 ea 2 for $359.95 ea 
MPI B-92 dbl-sided dbl-density 77 track 
MSM-155400 . . $469.95 ea 2 for $459.95 ea 

8" Disk Drives 

Shugart SA801R single-sided double-density 
MSF-10801R . . $394.95 ea 2 for $389.95 ea 

Shugart SA851R double-sided double-density 
MSF-10851R . . $554.95 ea 2 for $529.95 ea 

Qume DT-8 double-sided double-density 
MSF-750080 . . $524.95 ea 2 for $499.95 ea 

Siemens FDD 1 00-8 sngl-sided dbl-density 
MSF-201120 .. $384.95 ea 2 for $349.95 ea 



BUS PROBE - Jade 

S-100 diagnostic analyzer hoard, dynamic cisual display of 
all 96 IEEE S-100 signals, aids in real time analysis of faulty 
hardware and software 

TSX-200B Bare Board $59.95 

TSX-200K Kit $119.95 

TSX-200A A&T $149.95 
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V Z>-COMPUTER 
^•\/mQDUCTS 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR P RICES ! 

1 . PrOVeil Quality Factory tested products only. /^SAl^S 

2. Guaranteed Satisfaction ( 4ief 
Call For Special School Discounts Vfftjj 



> 




V-1000 

Vista 

V-DRIVE" 



THE LAST WORD IN 8' 
FLOPPY-DISK ENCLOSURES 

TH£ VISTA V-1000 FLOPPY DISK DRIVE SUBSYSTEM 

• Mm chaw *#i mUmai ** «My MM tar dnv» postnrtno. and rraunWQ r " " 
to rr»characa*y and olertnc*^ accomodate snrje MM (WM— nctulinft the most | 
(1 men MMHhi and Shugart floppy 4* dm«* and 8-incti ftrsarnmg tape urets • Stonloe 
capacity from 5 to 40 megabyte • industrial »»lrty ctfintt **tn die cast tram o 
Meets * Ul and OSHA standards • AddMonal Saviing P*** and rear retma ran i 
pnmdad at no ex*a charge ino external dotal • Desk a rack mountat* • Fi 
modular oanstojctai wflti MMl sub-aMembry »«l atows easy cahnetpostowtB and 
mountina • Dmes [Ml out inr easy service and maintenance. 

DISCOUNT PRICES 

CABWET $ 395 

CABINET iff (21 amgte aded dnvn (rdudmg paws supply & cat*) $1495 
|incki*no ppw supply S cable) $1995 




V-80 

5V4" DISK 



for TRS 80® MODEL 
PMC 80, ZENITH H89 
S-100, etc. 
ONLY310 00 ea. 
MODEL V-801, 
80 TRACKS, SS 
ONLY 425 00 ea. 

2 DRIVE CABLE. . 29.95 4 DRIVE CABLE. . 39.95 




# 



MOSTEK MK4015 
4K Dynamic RAM 

Refresh while supply lasts only .49° 



^0^ 



S-100 WW 

$2.99 each 



FIRST QUALITY AT SURPLUS PRICE 



2708 EPROMS 

PRIME-450 Ns. 
8 for $29.95 



«** 



$24.95 TRS-80/APPLE $24.95 



16K 



MEMORY EXPANSION KITS. 
4116's, 16K (200/250 ns.) 

8 pes for $24.95 nAHH 

Specify Computer KillVI 

Call For Volume Pricing ■■**■■■ 



CENTRONICS PRINTER 

Model 737 

• Centronics complete printer 

• The 737 haseverythmg. Check 
and compare the features. 

$749.00 




32 K STATIC RAM BOARD 

2 or 4 MHz Expandable uses 211 4L's 
S-100 



16K4MHzKit .159.95 
T6K4MHzA&T .217.95 
32KMHzKit. . . .289.95 
32K4MHZA&T .339.00 

Bare Board 39.95 

Bare Bd. w/all parts 
less mem 99.95 



NEW! from Zilog 



Z-8 CPU comes with 
Tiny Basie & debug 
program on the LC. 




BIPOLAR CPU SALE 

Signetics 8 x 300 8 bit CPU 
While stock lasts 14.95 ea. 



UV "Eprom" Eraser 

^ Model UVs-11E $69.95 

Holds 4 Epsom's at a limp. 

Backed by 4b years 

experience 

Model S-52T. $325.00 



<3£ TOuc in m i 20 



DIGITAL ~ rtjI « Qe 

MULTIMETER $31 9 95 




4K STATIC RAM SELL-OFF 



TTTTTTTTT 



Zilog 6104-4 



Same as TMS 4044 but designed specifically 
for Z-80 based systems. This is full-spec 
4Kx1 RAM, 450 Ns. 

While supply lasts $1.49 each. 




ACP LOW PRICE $569.95 
FLOPPY 

DISK DRIVES 



QUME' Datat'ai> 

• Double Sided 

• Double Density 



Tandom TM 10O-1 5 V." Diah Drive 249.95 

MPI B51-5V.". 40 (racks 239.95 

Shuoart SA40O-5 V." 35 tracks 295.00 

Shugart 800/801 Re" 449.00 

Siemens Shurjart Compatible Model FDD 120-8 D 429.00 

PEHSCI Model 277 Dual 1195.00 

MPI B52 5'/," Dual 348.00 

WANGO/SIEMENS82 290.00 

MPI 91 Double Track Density Single Side, 80 Tracks 375.00 

MPI 92 Double Track Density Double Side, 160 Track. . . . 475.00 



9600A 

9609 

9601 

9602 

9603 

9604 

9605 

9610 

9611 

9612 

9616 

9617 

9620 

9622 

9627 

9629 

9629A 

9630 

9640 

9650 

9655 

96103 

96702 



' PRICE LIST 

PRICE 



16 Slot Mother Board 

Card Cage 

8 Slot Mother Board 

Power Supply 

DC Input Power Supply 

Utility Proto Board 

Arith Prcc/Memory Module 

Buttered Utility Proto Board 

32K EPROM/RAM Module 

EPROM Programming Head 

16 Channel Parallel I/O Module 

Serial-Parallel I/O Module 

16K Static RAM Module 4 70ns 

32K Static RAM 450ns 

32 K Static RAM 200ns 

Card Extender 

Multiple Programmable Timer 

8 Channel Duplex Senal I/O Mod 

intelligent Tape Controller 

32/32 I/O Module 

Contact Closure Module 



175 00 

75.00 
100.00. 
27500 
32500 

3900 
49500 

4900 
250 00 
250 00 
295 00 
32500 
395 OO 
695.00 
895.00 

68 00 
39500 
395 00 
550 00 
275O0 
350 00 



BECKMAN 
DIGITAL MULTIMETERS 

TECH 300 Digital Multimeter $110 

TECH 310 Digital Multimeter $140 

TECH 330 Diqital Multimeter $189 

VC-201 Vinyf Carrying Case $10 

DC-202 Deluxe Carrying Case $24 

HV-211 High Voltage Probe $35 

RP-221 RP Probe $35 

Ct-231 AC Current Clamp $42 

DL-241 DelxueTest Lead Kit $10 

TL-24 2 Square Test Leads $6 

INTERSYSTEMS 

The Preferred S-100 Box 

The new Series II CPU Board features a 4 
MHz Z-80A CPU and full-feature front 
panel. 20-slot actively terminated mother- 
board, with 25 amp power supply (50/60 Hz 
operation, incl. 68 efm fan). 
DPS-1 $1795 




SYSTEM 2A 

with Z-80A CPU 4 
MHz, 64K RAM, I/O Board, 20 slots, front 
panel, double density disk controller 
board. Full 1-year warranty. 



$3795 

S" 1 



NEC 



PC-8000 Series 
^^Microcomputer Syste 



■ Z-80A CPU 4 MHz 

• 5 user programmable function keys 

• 82 Keys with numeric keypad 

• 160x100 resolution 

• 80 character screen 

PC-8001 A Microcomputer vW32KRAM $1295.00 1099.00 

PC-8012A I/O Unit w/32K RAM. 

Expansion slots 795.00 699.00 

PC-8031A Dual Mini-Disk Drive Unit 1295.00 1099.00 

PC-8Q32A Add-On Dual Mini-Disk 

Drive Unit 1095.00 949.00 

PC-8023A Impact Matrix Printer, 

T i scio i /Friction Feed 860.00 769.00 

PC8094A Cable for PC-8023A Printer 49 95 44 95 

JB-1201M(A) High Resolution 

Green Monitor 265.00 239.00 

JC-1202DH(A) Hiqh Resolution 

Color Monitor wfRGB Input 119500 1049,00 

PCB091A RGB Cable tor 

JC -1202DHIA) Color Monitor 19.95 17.95 

Basic Language Learning Guide 19.95 

PC-8001A Microcomputer Reference Manual .... 19.95 

PC-8012AI/O! i am) 14.95 

PC-8031A Dual Disk User's Manual 14.95 



MICROPROCESSORS 

Z8001 16 bit to 8Mb St 89.00 

28002 i6b.tto64K . 149 00 

Z8C 9.95 

Z80A 13.95 

F-S (38501 . . 16.95 

2650 16.95 

CD 1802 9.75 

8080A 4.75 

8080A-4MH; 19.95 

SALE 8085 14.95 

8008-1 14 95 

2901 9 90 

2901A (4 95 

2903 4-bil Supersnce 29.95 

TMS9900JL 49 95 

CP1600 39 95 

6502 9 95 

6502A 16 95 

IM6100 2995 

6800 11,75 

6800B20 MHz .19.95 

6802P 17 95 

8035 14.95 

8039 1 9.95 

INS8073N 24.95 

8755 49 95 

B748 69.95 

6809 37.95 

8086 . 69 95 

ADVANCED SUPPORT 

AM951 1 Arith. Processor 175.00 

951 2 Arith Processor 1 75 00 

9513 Univ. Timing .. 79 95 

AM9517 DMA Controller . 18.95 

AM951 9 Universal interrupt. 18 95 

Z-60 SUPPORT CHIPS 

ZSO-PiO 2 5 MHz . ..8.75 

Z80A-PIO 4 MHz 12 95 

ZSO-CTC 2 5 MHz . . 8.75 

Z80A-CTC 4 MHz 12 95 

230-DMA 2 5 MHz. 29.95 

280A-DMA 4 MHz 36 95 

ZBO-SlO/0 2 5 MHz . 35 95 

ZaOA-SlO-'O 40 MHZ. .. 39.40 

ZeO-StO/l 2 5 MHz 35 95 

Z80A-SIO/1 4.0MHz.. . .39.40 

Z80-SIO/2 2.5 MHz 35 95 

Z80-SIO/2 4.0 MHi 39 40 

8080/8085 SUPPORT 

9155/8158 1/0 24 95 

8755 1.0 with Eprom 64.95 

8202 Dyn. Ram Cont 34 95 

8205/74S138 Decoder 3 95 

821 2 8 bit I/O .... 2.75 

82T4 Priority Int 5.25 

8216 Bus Driver 2 75 

8224 Clock Gen 2 95 

8224-4 ( 4MHzJ 9 75 

8226 Bus Driver 2.95 

8T26 Bus Driver 2 95 

8228 Sys. Control 4.50 

8238 SyS Cont 5.50 

8243 I/O Exp 9.50 

8250 Asyn. Comm . . ..15.95 

8251 Prog. I/O. 6.95 

8253 Int. Timer 12.95 

8255 Prog. I/O. . . 6.50 

8257 Profl. DMA 16.95 

8259 Proa Int 15.95 

B275 CRT Controller 45.95 

8279 Prog. Keyboard .... 15.95 

6800 SUPPORT CHIPS 

6810 128x8 Ram 4.75 

6820 6,50 

6821 6.50 

6828 Priority int 10.75 

6834-1 512x8 Eprom . .16.95 
6845/HD46505 CRT Cont . . 29.95 

6847 Color CRT 29 95 

6850 ACIA 5 95 

6852 Serial Adapter 5.95 

6860 Modem. . 10,95 

6862 Modulator 11.95 

6871AV0MHzOSC 25 95 

6875 6.95 

6880 Bus Driver 2,19 

MC66488 19.95 

68047 24 95 

8802 SUPPORT CHIPS 

6520 PfA 7.50 

6522Mult 11.95 

6530-002.003.004.005. ... 21 .95 

6532 19 95 

6551 19.95 

BIPOLAR PROMS 

We do 
Custom Programming 

82S23/6330/56O0/74S168 4.25 

i-»3iTS 12.95 

-; • •'-'',- •• -■,,•,- '.V- - i •■■ 
■V-MS387(256x4)OC 4 25 

■:;■, ,*-<-'*-■-. - 

82S 1 30/5604,7 4S570 151 2x4)OC 8.50 

. -Ji 
82S137/74S573(1024x4)TS ... 12.95 
82S141/3624/74S474 (512x8)TS 12.95 
B2S147/74S472(512x8!TS .... 12.95 
74S471/6309 (256x8)TS 7.95 

MOS PROMS 

2764 <8Kx8)TS 89.95 

"TS 16.95 

.v.''",.--.-,'. - ■ 

TMS2716.±5V. 12V 17.95 

2758,5 V, (450NS 7.50 

2708 (450NS) 5.75 

2706 (650Msl 5.25 

1702A 5,75 

MM5203AQ 14,50 

MM5204Q '. ,9.96 

CHARACTER GEN. 

2513-001 15V) Upper 950 

2513-005 (SV) Lower 10.95 

2513-ADM3I5V) Lower 1495 

MCM66710 Ascii Shifted 12.95 
MCM66740 Math Symbol 13.45 
MCM66750 Alpha Control 13.45 

UARTS/BAUD RATE 

TR16028I5V 12V) 3 95 

AY51013I5V. 12VI 4 95 

AY51014A,'1612(5-14Vi 6 95 

AV51015A/1863I5VI 6 95 

IM6402 7.95 

IM6403 8 95 

2350 USRT 9 95 

167 IB Astros 24 95 

SALETR1473B 9 03 

MC14411 1,95 

4702 14 95 

WD 194 1 995 

COM 5016 16.95 

INS 8250 15.95 

KEYBOARD ENCODERS 

AY5-2376 13.75 

AY5-36O0 13.75 



STATIC RAMS 
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DYNAMIC RAMS 



416/4116 16K..16P r: 
Setol8416s200Ns 

4' 15 8K H6 Pin) 
4050 4K» 1 (l8P.nl 



249 
24 95 
2.49 



■1'.}??AK < 1 iH>* J ni/UPD414 

5261 195 OAK 11t « 

5262 1 95 0**f\ 400(iL 

"5 RAMS 66< 



$19.95 I 



SOCKETS 


# Pins 


| Wif# Wrap 3 Lsvfll 


Lo-Pro Solderlail 


Tin 


•'■■:■' 


s 


15 


-'.:■ 
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ZERO INSERTION FORCE 


''.!■■■ «, : ■,.■ ...1 a- -.■■.:■■ .]■■.! •- ■jl:,.-. 



0L704 
DL707 

•■H03b! 



FNDSOfl 
FND550 

fn nam (Si 

.■.-,■. «■ 



LED READOUTS 



300 Red Cwnni Ctitnde 

inn Rerl "r»Tii- Sim* 

357 Bert Corw Cattmrie 

MO Ftert Comm Cairrode(4 

500 Red 00™!, tainorte 

500 Dei! Comm Anode 



■r .!■■■ .Hl-i-.X' 

comm Cattata 

Comm Anode 



Til 30^ 
IIL308 
TIL309 



12-7731 300 Red 



Comm Anode 
ArrayS* 7 



XAN3061 300 Bed Comm Anode fligm OR 

XAN3063 300 Bed Overflow CA. I stl DP 
XAN3064 300 BM Comm Casnn* Rigii '!!' 









XAN305? 300 Green Comm Ano* 

MN3053 300 Green Overflow CA Let! DP 

XAN3054 300 Gieen Comm Ca;node Righl Op 

KAN3081 300 yellow Comm Anode. Biqm OP 

XAN3082 300 Vetiow Comm Ano* Lett DP 
KAN3083 



1 Comm C 



Bight DP 



IC SPECIAL PURCHASE 



8250964x9 Ram 
DP8304 Octal Driver 
DAC86EXD/AConv. 
MC1650 Hi Speed A/D 

r/r, ;■"■*« if-,--, i (;:i :-,::,-, 
MK3850/F8CPU 
MK3853 Static Mem I/O 
SM75136 46 78M06 

MC 10210 .89 79M06 

LM339 79 74157 

LM710CN 29 74161 

LM711CN 29 74C74 

ICM 7045 Precision StopWatch 
ICM 7207 Oscillator Controller . . 
Seven Decade Counter 7208 . 
MC14433P 3", Digit A/D Convene. 
ICL 82 1 1 Voltage Reference 
LM 1850N Ground Fault IC 
: y P9O0N Quad Amplifier 
LM 2917N Freq to Volt Conv 
AY- i-^M:.1',i!iq.| OMM.. 
AY-5-350 7 40MHz DVM 
MEM 4963 Mpslet Smoke Detector 
?,'S08 32 < 8 P-^ti ilM 56001 
UI.N2003A 7 channel Dover 
MCM 14505 54 b- Sialic Ram 
MOC 1003 (4N28) Oplo Coupler 
SPX33 Opto Coupler . 

IH 5045 CMOS Switch DBST 

UA 3045 Trans. Array 

TR1402AUART 

MK 1007 Dyn Mem Shift Reg 

5318 TV Ch. Disp. Circuit 

S080A 8 Bit CPU 

8700 CJ 8 Bit A/D 

MM5280/VPD 41 1/C2 107/TMS 4060/ 

4Kx1 Dynamic 22 Pin RAM 
6604/VPD 414/4027/2660/MK 4096/ 

4Kxt Dynamic 16 Pin 

7520/25 50 LM 387 

1468/1489 2/199 LM 4558 

LM323K 4 95 RC4I36 

MC1372 8 95 RC4131 

M M 5298 4 A - B .2 95 COM 502 7 

LM 377 1 25 COM 5037 

LM380 . . .1 25 



13 95 

1 95 

3/1 00 
2/1 00 
?,1 9U 
24 95 
9 95 
7 95 

2 95 
99 

6 95 
3/100 
3/1 00 
.4 50 



VERBATIM DISKETTES 

1O0% CERTIFIED ERROR-FREE! 

• 35 TMCKS DOUBLE DENSITY SINGLE-SIDED 5'. 
TYPE DESCRIPTION PRICE 'BOX 1 

525-01 iott SMtuied IRS 80 etr. 129 ( 

525-10 10 Hole Haid NS Aople etc 129.! 



FLOPPY DISK I/O 

1771-018 & Minifloppy 24.95 

1781 Dual Floppy 29 95 

1791-01 Dual Floppy 36 95 

1791-02 Dual Floppy . . .44 95 

1793 DO. OS Floppy ... 44 95 

1797 DD DS Floppy . . 54 95 

1691 Data Separator 18.95 

2143 Clock Gen. 18 95 



FLOPPY CHIP SET 

Double Density 

Double Sided includes: 1797 

$79.95/set 21I3 



A/D CONVERTERS 

8700 8 bit Binary 13.50 

8701 10 bit Binary 22 00 
8703 8 bit TS 13 50 
9400 Vol! to Freq Conv 7 25 
8750 3'jDign BCD 13 95 
1408L6 6b.t 3 95 
1408L8 8 bit 5 95 
DACOI D lo A 5.95 
DAC08 9 95 
D AC 100 .995 

TV CHIPS/SOUND 

AY 38500- 1 6 Games B/W 4 95 

AY385 1 5 Color Converter 2.95 

AY38603-1 Roadrace Game 8.95 

AY 38606- 1 Wipeout Game 9 50 

AY38607-1 Shooting Gallery 8 95 

AY3S9 1 Sound Generator 1 2 95 

SN76477TI Sound Generator 3 95 

MM5.J2Q,-;n TVSvnchGen 9.95 

MM5369 Prescaler 3 95 

LM 1 689 Rf Modulator 3.95 

MM571O0 NSC Colo. TV 6 95 

MM57104 Clock Gen 3 75 

MSR Modulator 29 95 

WAVEFORM GEN. 

8038 Function Gen. . 4 50 

MC4024VCO 2 95 

LM566 VCO 1 95 

XR2206 Function Generator 5 25 

SHIFT REGISTERS 

2504V 1.49 MM500H 50 

2507V 149 MM5056N 2 95 

2517V 1.49 MM5060N 2 95 

2524V 149 2510A 195 

2525 149 2847 4 95 

2527 1.49 3341 4.95 

2528 ..1.49 3351 17 95 

2529 1 49 3357 6 95 
2533 149 9403 24 95 
3347 5 95 9408 9 95 

CTS OIPSWITCHES 

CTS206-2 1 75 CTS206-7 1 75 

CTS206-4 175 CTS206-8 195 

CTS206-5 1 75 CTS206-9 1 95 

CTS206-6 1 75 CTS206-10 I 95 

CONNECTORS (GOLD) 

DB25P (RS232) 3 25 

DB25S Female 3 75 

Hood 1 25 

Set w/Hood. Sale S7.50 

22/44 WAV. S/T. KIM 2.95 

43/86 W/W S/T, MOT . . 6 50 

50/1 CO S-100 Connector w/w 4.95 

50/100 S-100 Connector s/t. . 3.95 

NAKED PC 

S- 1 00 Sound Board $34 95 

8O8OA CPU 34.95 

32K Static RAM (2 1 1 4| 39.95 

8K Eprom (2708) 24.95 

2708/2716 Eprom 34 95 

ACP Proto Bd .22 95 

Vector 8800 Proto 22.20 

Vector 8803 1 1 slot MB. 29.95 

ACP Extender w/Conn 18.95 

1 3 Slot MotherEtoard (WMC) 32 95 
9 Slot MotherBoard (WMCt 29 95 
8 Slot Mother (Expandable). 34.95 
Floppy PCB (8- SHUGART) . .39.95 
S 1 00 ( AY5-89 1 0) Sound Bd. ...34 95 
Apple Sound Bd.. . . 24 95 



^PRINTERS 

EPSON 



MX-80 . . 
MX -80 FT 
MX-100 
MX-70 . 



$49500 
595 00 

,895,00 
425 00 



Centronics 739 799.00 

Vista V-300/25 cps . . .1495,00 

V-300/45cps 1795 00 

Maiibu 165 1995.00 

A nadex 9500/9501 1450.00 

Base II 800 M ST . . .549.00 



m 



TERMINALS 



TELEVIDEO 



AddS Viewpoint J599 

Ampex Dialog 80 $1025 

SoroclO120 . . . $699 

10135 $899 

IQ140 1149.00 



(SANYO 

MONITORS 



kaajajafl VM4509 9"BW 

^|i»»W Sale Price 159.95 

DM5012 12" B/W 239,00 

DM5112 12" Green 249 00 

DM6013 13 "Color 415.00 

NEC Green 259 00 

AMDEK/LEEDEX Video 100149.00 
AMDEK/LEEDEX 13" Color 399.00 
AMKEK/LEEDEX 12" Green 179.00 



• 40 & 77 mm DOUILE DENSITY - SINGLE SIDED 
SV WHUB REINFORCEMENT KING 

577-01 SoH Sectored TRS 80 err 

577-10 10HoJeHa«NS Apple etc 



V7 if 



- \u,-. 



• tO TRACKS DOUILE SIDED DOUBLE DENSITY 5'. 

550-01 Soft Secioreit SA 450 MPI 52 139 

550-10 10 Hole Hard BASF wANGCO $39 

■ . - : .<,-: ',•„■ »39 

• I IM 4 '. CERTIFIED DISKEHES 

-.W,. 1' Sot' ',n, ( ie .lensity V<iQ S33 

fOBOO-;? 1? Hjrri Smqie Density Shug 33 

F0B03 -01 Soft Doutle Density 3740 44 

FD8SO-05 Soft Di'sK-i'Sdcrl Dr/.Me density 3740 49 
VOLUME DEALER PRICING AVAILABLE 
WE ALSO STOCK DYSAN-CALL 



TERMS: Use check. M/C. VISA, 
AMEX, CB, or COD COD requires 
25% deposit Charge Orders please 
include expiration date Foreign pay 
U.S. Funds. Order by phone, mail or 
TWX MINIMUM $10 00 Please in- 
clude magazine issue and phone no. 
SHIPPING: USA add $2 00 lor first 
2 lbs. For surface add 30« tor addi- 
tional lbs. For air add 70S for addi- 
tional lbs FOREIGN Add 10% ship- 
ping and handling. CODs $ 1 .85 extra 
Not responsible for typos Some 
items subject to prior sale We re- 
serve right to limit quantities, some 
items subject to precious metal adder 
Retail pricing may vary from Mail 
Order. We reserve the right to sub- 



RETAIL STORES OPEN MON-SAT 

310 "B E. Edinger. Santa Ana. CA 92705 Showrooms, R 
i42 W. Trimble Road. San Jose, CA 95131 • (408) 946-7 

»rices may vary. 



J. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 



Circle 9 on inquiry card. 



FOR INTERNATIONAL ORDERS: 
1310 E. Edinger (714) 953-06U4 
Santa Ana. CA92705 TWX:910-595-156! 



^•\/raODUCTS 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES ! 

1 . PrOVen Quality Factory tested products only. /^S^T^s 

2. Guaranteed Satisfaction ( 4i 6 f 
Call For Special School Discounts xf$.o 5 




V-1000 

Vista 

"V-DRIVE" 

THE LAST WORD IN 8" 
FLOPPY-DISK ENCLOSURES 

TH£ VISTA V-1000 FLOPPY DISK DRIVE SUBSYSTEM 




montng • OrMs M out te Ml ssrwc 

DISCOUNT PRICES 

CttWET 



$ 395 
$1495 

IKftrimg (dm WJ% • eM S1995 




V-ftfl F0R TRS 80 s MODEL I 
5 w d"k PMC 80, ZENITH H89, 
S-100, etc. 
ONLY310 00 ea 
MODEL V-801, 
80 TRACKS, SS 
ONLY425 00 ea. 

2 DRIVE CABLE. . 29.95 4 DRIVE CABLE. 39.95 




# 



MOSTEK MK4015 
4K Dynamic RAM 

Refresh while supply lasts only .49 c 



*0^ 



S-100 WW 

$2.99 each 



FIRST QUALITY AT SURPLUS PRICE 



2708 EPROMS 

PRIME-450 Ns. 
8 for $29.95 




4K STATIC RAM SELL-OFF 



TTTTTTTT? 



Zilog 6104-4 



Same as TMS 4044 but designed specifically 
for Z-80 based systems. This is full-spec 
4Kx1 RAM, 450 Ns. 

While supply lasts $1.49 each. 




ACP LOW PRICE $569.95 
FLOPPY 

DISK DRIVES 



QUME' Oatatrack 8 

• Double Sided 

• Double Density 



Tandom TM 1 00- 1 5V," Disk Drive 249 95 

MP) BS1-5V. 40 tracks 239.95 

Shuoart SA400-5V*- 35 tftcka 295 00 

Shuflart 800/801 H 8" 449 00 

Siemens Shuoart Compatible Modal FDD-120-8O 429.00 

PERSCI Mod*! 277 Dual 1195.00 

MPI BS2 SV." Dual 348.00 

WANGO/SIEMENS82 . . . 290.00 

MP) 91 Double Track Density Single Side, 80 Tracks. . 375.00 
MPI 92 Double Track Density Double Side. 160 Track 475.00 



6600 MICROMODULE™ PRICE LIST 

MODEL NO DESCRIPTION PRICE 



9601 
9602 

9601 
9604 
9605 
9610 
9611 
9612 
9616 
9617 
9620 
9622 
9627 
9629 
9629A 
9630 
9640 
9650 
9655 
96103 
96702 



16 Slot Mother Board 

Card Cage 

8 Slot Mother Board 

Power Supply 

DC Input Power Supply 

Utility Proto Board 

Anth Proc /Memory Module 

Buttered Utility Proto Board 

32 K E PROM/RAM Module 

EPROM Programming Head 

16 Channel Parallel I/O Module 

Serial-Parallel I/O Module 

'• iiK. Slain RAM MixJule 470ns 

32 K Static HAM 450ns 

32 K Static RAM 200ns 

Card Exiender 

Multiple Programmable Timef 

8 Channel Duplex Serial I/O Mod 

Intelligent Tape Controller 

32/32 I/O Module 

Contact Closure Module 



175 00 

7500 
100 00 
27500 
32500 

39 00 
49500 

49 00 
250 00 
250 00 
295 00 
325,00 
395 00 
695 00 
895 00 

68 00 
395 00 
395 OO 
550 00 
27500 
350 00 



$24.95 TRS-80/APPLE $24.95 

MEMORY EXPANSION KITS 
4116"s, 16K {200/250 ns.) 

IRK Specify Computer RAM 

iWi * Call For Volume Pricing ■■"■« 



CENTRONICS PRINTER 

Model 737 

• Centronics complete printer 

• The 737 has everything. Cneck 
and compare the features 

$749.00 



32 K STATIC RAM BOARD 

2 or 4 MHz Expandable uses 2114L's 
S-100 



16K4MHzKit 159.95 
16K4MHzA&T 217.95 
32KMHzKit . . . .289.95 
32K4MHzA&T 339 00 

Bare Board 39 95 

Bare Bd. w/all parts 
less mem 99.95 



NEW! from Zilog 

Z-8 CPU comes with 
Tiny Basie & debug 
program on the I.C. 




BIPOLAR CPU SALE 

Signetics8x300 8 bit CPU 
While stock lasts 14.95 ea. 



UV "Eprom' 




Eraser 

Model UVS-11E $69.95 



Model S-52T... $325 00 



<3£ TOUC IK fESI 20 



DIGITAL *-..-„ i 

MULTIMETER $31 9 95 



BECKMAN 
DIGITAL MULTIMETERS 

TECH 300 Digital Multimeter $110 

TECH 310 D ( gital Multimeter $14C 

TECH 330 Digital Multimeter $189 

VC-201 Vinyl Carrying Case $10 

DC-202 Deluxe Carrying Case $24 

HV-211 High Voltage Probe $35 

RP-221 RP' Probe - $35 

Ct-231 AC Current Clamp $42 

DL-241 Delxue Test Lead Kit $10 

TL-242 Square Test Leads $6 

INTERSYSTEMS 

The Preferred S-100 Box 

The new Series II CPU Board features a 4 
MHz Z-80A CPU and full-feature front 
panel. 20-slot actively terminated mother- 
board, with 25 amp power supply (50/60 Hz 
operation, incl. 68 cfm fan). 

dpsi $1795 




SYSTEM 2A 

with Z-80A CPU 4 
MHz, 64K RAM, I/O Board, 20 slots, front 
panel, double density disk controller 
board. Full 1-year warranty. 

$3795 




• Z 80A CPU 4 MHz 

■ 5 user programmable (unction keys 

• 82 Keys with numeric keypad 

• 160x100 resolution 

» BO character screen 

PC-8001A Microcomputer W/32KRAM $129 

PC-8012A I/O Unit w»32K RAM, 

Expansion slols 79 

PC-8031A Dual Mini Disk Drive Unit 129: 

PC-8032A Add On Dual Mini-Disk 

Drive Unit 109 

PC 8023A Impact Matrix Printer. 

Tractor/Friction Feed 8© 

PC-8094A Cable tor PCB023A Printer . 4' 

JB 1201MI.A) High Resolution 

Green Monitor 26: 

JC 1202DH(A) High Resolution 

Color Monitor w'RGB Input 119 

PC-8091A RGB Cable for 

JC-12Q2DH(A) Color Monitor 1! 

Basic Language Learning Guide 

PC-8001A Microcomputer Reference Manual 

PC8012A I/O Unit User's Manual 

PC-8031A Dual Disk User s Manual , . , 



MICROPROCESSORS 



Z80A 
F-8 (3850, 
2650 ... 
CD 1802 
8080A 
8080A-4MH; 

SALE 8085 

B008-1 

2901 

2901 A 

2903 4-b.i Suoersi.ee 

TMS99O0JL 

CP1600 

6502 

6502A 
IM6100 

68O0 

6800B2 0MH7 

6602P 

8035 

B039 

INS8073N 

8755 
8748 
6809 



Si 39 00 
149 00 
. 9 95 
1395 



29 95 
49 95 
39 95 
. 9 95 
16 95 
29 95 



17 95 
14 95 
19,95 
24.95 
49 95 
69 95 
37 95 
69 95 



Z80-PIO 
ZBOA-PIO 
Z80-CTC 
Z80A-CTC 
Z80-DMA 
Z80A-DMA 
79C--.OC 25MHz 
ZSOA-SlO/O 4 MHZ 
Z80-SIO/1 2.5 MHz 
Z80A-aiO'1 4.0 MHz 
Z80-SIO/2 2 5 MHz 
Z80-S1O2 4 MHz 



2 5 MHz 
4 MH: 
2 5 MHz 
40MHz 
2 5 MHZ 
4 MHz 



8 75 
12 95 

8 75 
12 95 
29 95 
36 95 
35 95 
39 40 
35 95 
39 40 
35 95 
39 40 



8080/8085 SUPPORT 

24.95 



_1 55/81 56 I/O 
8755 I/O with Eprom . . 
8202 Dy>i Ram Cent. . 
8205 7 4S 1 39 Decoder 
8212 8 bit I/O . 
82 T4 Priority Int 
8216 Bus Dr. v8 r 
8224 Clock Gen 
8224-4 14MHZI 
8226 Bus Driver . 
8T26 Bus Dr.var 
8228 SyS Control 
8238 Sys Com 
8243 t'O Exp 

8250 Asyn Comm 

8251 Prog I/O 
8253 Int Timer 
8255 Prog I/O 
8257 Prop, DMA . 
8259 Prog Int 
8275 CRT Controller 
8279 Prog Keyboard 



64 95 
34 95 
3 95 
2 75 
5 25 
2 75 
2 95 
9.75 



550 

950 
15.95 

695 
12 95 

6.50 
16 95 
1595 
45 95 
15 95 



eeoo support chips 



6821 , 

6828 Priority Int 

6834-1 512x8 Eprom 

6845ZH046505 CRT Com 

6847 Color CRT 

6850 ACIA. 

6852 Serial Adapts 

6860 Modem 

6862 Modulate 

6871A 1 OMHzOSC 

6875 ..... 

6880 Bus Driver 

MC68488 

68047 . 



6.50 
6 50 

10 75 
1695 
29 95 
29 95 

595 
5.95 
1095 

11 95 
25 95 

6 95 
219 
19 95 
24 95 



6502 SUPPORT CHIPS 

6520 PIA . . 7 50 

6522 Mult 11 95 

6530-002.003.004.005 21 95 

6532 19 95 

6551 19 95 

BIPOLAR PROMS 

We do 

Custom Programming 

B2S23J6330/5600/74S188 4.25 

82S115(512x8»TS 12.96 

82Sl23/5810f74S288!32xa>TS. 4.25 
B2Sl26i5603.74S387(256x4)OC 4 25 
82S129/562374S287!256x4lTS 4 25 
82S130/5804/745570i'512x4)OC 6 50 
82S131/74S571 (512x4)TS 6.95 

B2S137/74S573 (1024x4) TS 12 95 
82S14i;3624/74S474f512x8tTS 12 95 
82S147/74S472(512x8)TS ... 12.95 
74S471*309(256x8)TS 7.95 

MOS PROMS 



8995 
1695 
895 



2764 |8Kx8>TS 
K «8)TS . . 
- -Vi2Kx8iTS 
TMS2716,±5V.12V . . . 

2758,5V, (450NSI 

2708 (450NS) 

2708 (650Ns> 

1702A 

MM5203AO 

MM5204Q 



CHARACTER GEN. 

2513-001 I5V1 Upper 9 5C 

2S< 3-005 i5V) Lower 10.9! 

25 1 3-ADM3 (5V1 Lower 14 9! 

MCM66710 Ascn Shifted 
MCM66740 Math Symbol 
MCM66750 Alpha Control 



• 2 95 
1345 
1345 

UARTS/BAUD RATE 

TR1 6020 15V 1 2VI 3 95 

AYS1013I5V 12VI 4 95 

AY51014A/ 161 2 (5-i4Vi 6 95 

AY510I5A/I863I5VI 6 95 

IM6402 

IM6403 

2350 USRT 



STATIC RAMS 


!! L 2!*^/SS^ 




.*" ■■ 








2114NI450MS) 




3 50 3 25 


:< 141 .'50ns 14045. 






2t14L-450ni. (40451 






4044 250 ns 






4044 450ns. 






EMM42O0A 






EMM440? 






AMO9I40 4' 






AM09VJ0 31 


12 95 1 




1101 






P?12S 93425 l45n(> 




- ■ 


fi&IB IK . 1 CMOS 




7 95 








93416 


9 95 


a <a a c >o 



ADVANCED SUPPORT 

AM9511 Anth. Processor 17500 

95 1 2 Anth Processor 1 75 00 

9513 Umv Timing 79 95 
AM95 1 7 DMA Controller 1 8 95 
AM95 19 Universal Interrupt 18 95 

Z-80 SUPPORT CHIPS 



DYNAMIC RAMS 


416/4116 16K|16Pin) 




2 *9 


Set ot 84t6s 200 Ns 




24 95 


41158K|16Pin) 




?49 








40R0 4K i 1 l2ZP.ni 






4096 4K < 1 lift P'-i 






2104 4K , 1 [1SP.nl 

4027 4K» 1(16PinJ/UP041 




495 


5261 i 95 oak 

52S2 1 95 o*»r\ 


1103 


95 


52/0 4 95 RAMS 


6605 




52m 496 $19. 95 


6604 
6002 


4 96 

1 5D 



SOCKETS 


»P.n» 


| Wire Wrap 3 Laval 


Lo-Pro Soldartail 


Til. 


Sold 


is 


20 
29 


59 


B4 




ZERO INSERTION FORCE 



01.704 
DL/fl/ 



LED READOUTS 



r-N0357 35/ Red Crmn CitMft 

FN0501 500 Red Com^ f.jnooe | ■. 

FNO5O36O01 500 Red Comm trtw* 

FND507I510V 500 fled Comm Anode 

FNK08 M)0 Red Comm *™*M*i 

FWBM 5M &w Comm CMho* 

FNO550 500 Orange Comm Caltioft 



MN3061 300 %!«! Comm Am* HqW DP 

WNJMJ 300 fled Cemm Anode L«fi OP 

KMO063 300 fled Owrnow CA Lett OP 

XANX64 300 fled Comm Cjmo* S«jht OP 

XAN305I 300 Grwr. Comm Ann* RigM OP 

MN305? 300 Green Comm Anode Lett DC 

XAN3053 300 Green OwrfKiw CA tell DP 

XAN3054 300 Green Coram CtftaJt ftghl DP 



IC SPECIAL PURCHASE 



", i'm fliqRam 
DP8304 Octal Driver 
DAC86EXD/AConv 
MC1650 Hi Speed A/D 
MC6852 SSDA 
MC10145 16x4 ECL Ram 
MK3850/F8CPU 
MK3853 Static Mem I/O 
SN75136 46 78M06 

MC10210 89 79M06 

LM339 79 74157 

LM710CN 29 74161 

LM711CN 29 74C74 

(CM 7045 Precision Stopwatch 
tCM 7207 Oscillator Controller 
Seven Decade Counter 7208 . - 
MC14433P 3' i Digil A/D Convene. 
ICL 821 1 Voltage U, ■>.,-.-■■■ ■■ 
LM 1850N Ground Fault IC 
LM 2900N Quad Amplifier 
LM 291 7N Freq to Volt Conv 
AY 1-1550 J'.rt-q.l DMM 
AY 5 3507 40MHz DVM 
MEM 4963 Mostet Smake Detector 
2/SOR 12 « 8 Prom (IM 56001 
ULN 2003A 7 channel Driver 
MCM 14505 64 bit Static Ram 
MOC 1003 <4N28> Opto Coupler 
SPX33 Opto Coupler 

IH 5045 CMOS Switch DBST 

UA 3045 Trans. Array . 

TR1402AUART 

MK 1007 Dyn Mem Shift Reg.. . 

5318 TV Ch Disp Circuit 

B080A 8 Bit CPU 

8700 CJ 8 Bit A/D 

MM5280/VPD 41 1 /C2 107/TMS 4060/ 

4Kx1 Dynamic 22 Pin RAM . 
6604/VPD 414/4027/2660/MK 4096/ 

4Kx1 Dynamic 16 Pin 
7520/25 50 LM 387 

1488/1489 2/199 
LM323K 
MCI 372 

MM5298 4A-B 2 95 COM 502; 
LM 377 . . 1 25 COM 50.3: 

LM380 . ..-. 1 25 



2 100 

2 • v., 

24 95 

9 95 



6 95 
3/100 
3/100 



LM 4558 
4 95 RC4136 
8 95 RC4131 



2-1 99 
39 95 
49 95 



VERBATIM DISKETTES 

100% CERTIFIED ERROR-FREE? 

• 15 TUCKS DOUBLE DENSITY SINGLE-SIOTO V. 

525 01 Ut SectwS TRS 80 etc 129.95 

525-10 10 Hone Hard NS Aor> ele 129.95 

525 16 16 Hole Hard Moocdis S2995 

• io s n tuck mm bcssity - single sides 



FLOPPY DISK I/O 



1771-01 8' & Mm.'kwv 
1781 Dual Floppy 
1791-01 Dual Floooy 
1791-02 Dual Floppy 
1793 DD DS Floppy 



24 95 
29 95 
36 95 



1797 DD. DS Floppy 
1691 Data Separator 
2143 Clock Gen 




54 =15 

18.93 

18 95 


FLOPPY CHIP SET 

Double Density 

Double Sided includes 1797 

$79.95/set ^ 



A/D CONVERTERS 



j Con v 



1350 
22 00 
1350 
725 
13 95 
3 95 
595 
5.95 
9 95 
995 



1408L6 6 bit 
!408L8 8bH 
DACOI D to A 
DAC09 

DAC 100 

TV CHIPS/SOUND 

AY 38500- 1 6GamesB/W 
AY385 1 5 Color Convener 
AY38603- 1 Roadrace Game 
AY38606- 1 Wipeout Game 
AY386071 Shooling Gallery 
AY3B9 1 Sound Generator 
SN76477 Tl Sound Generate 
MM5320/2t TV Synch Gen 
MM 5369 Prescaler 
LM1889RF Modulator 
MM57100 NSC Color TV 
MM57104 Clock Gen 
M«R Modulator 

WAVEFORM GEN. 

6038 Function Gen 4 50 

MC4024VCO 2 95 

LM566 VCO 1 95 

XR2206 Function Generalot 5 25 

SHIFT REGISTERS 



2524V 

2525 

2527 

2528 . 

2529 

2533 

334 7 



149 



5 95 



MM500H 50 
MM5056N 2 95 
MM506ON 2 95 
2510A 195 
2847 4 95 
3341 4 95 
3351 17 95 
3357 6 95 
9403 2495 
9408 9 95 



CTS DIPSWITCHES 

CTS206-2 1 75 CTS206-7 1 75 

CTS206-4 1 75 CTS206-8 1.95 

CTS206-6 l 75 CTS206-9 1 95 

CTS206-6 i 75 CTS206-10 i 95 

CONNECTORS (GOLD) 

DB25PIRS232) 3 ?5 

DB25S Female 3 75 



Stv w.'M ond. Sale 


S7.50 


22/44 WW. 5/T KIM 


295 


43/86 WW. S/T. MOT 


650 


50/100 S-100 Connector w/v, 


4 95 


5O/1O0 S-' CO Connector sfl 


395 


NAKED PC 




S-100 Sound Board 


134.95 


8080ACPU 


3495 


32K Static RAM (2114) 


39 95 


8K Eprom (2708) 


2495 


2708/2716 Eprom 


34 95 


ACP Proto Bd 


22 95 


Vector 8800 Proto 


22.20 


Vector 8803 1 1 slot MB 


29 95 


ACP Eitender w/Conn 


18.95 


1 3 Slol MotherBoard(WMCi 32 95 


4SlntMntherBoard(WMC) 


29 95 


8 Slot Mother (Expandable! 


34 95 


Flowy PCB IB" SHUGAflT. 


39 95 


S1 00 ( AY5-B91 0) Sound BO 


.34 95 


Apple Sound Bd 


24 95 



..PRINTERS 

EPSON 



MX80 
MX 80 FT 
MX 100 
MX-70 



$495 00 
595 00 
895.00 
425 00 



Centronics 739 799.00 

Vista V 300/25 cps 1495 00 

V 300/45 cps 1795 00 

Matibu 165 1995 00 

Ansdex 9500/9501 1450.00 

Base ll 800 MST .549.00 




TERMINALS 



Ampex Dialog 80 

Soroc IQ120 
IQ135 
IQ140 . . 



$599 
$1025 
$699 
$899 
1149 00 



MONITORS 



rf ' 

m^^M VM4509 9'BW 

* I S Sale Price 159.95 

DM5012 12" B/W 239.00 

DM5112 12 "Green 249.00 

DM6013 13" Color 415.00 

NEC Green 259 00 

AMDEK'LEEDEX Video 100149.00 
AMDEK.'LEEDEX 13" Color 399.00 
AMKEK/LEEDEX 12" Green 17900 



SALE TR1472B . 



895 
9 95 

.'4 ",<-, 



WD1941 <,95 

COM 5016 1695 

INS 8250 15.95 

KEYBOARD ENCODERS 

AY5-2376 13.75 

AY5-36O0 13 75 



a 10 TUCKS DOUBLE SIDED QOlltlE DENSITY 5 v. 




550-01 Soft Sectored SA 4S0 MPI 52 


$39 95 


550-10 10 Hole Hard 8ASF WANGCO 


$39 95 


550-16 16 Hole Hard Mcro 1 


$39 95 


• I' IMS CMTIflEl BISKEniS 




FDSWOl S«t Smoje r>ns>tv 3740 


S33 50 


FDBOO 32 32 Hard Single Denary Shug 


33 50 


:ri80;.' in Sod [loonte Density 3740 


44 80 


FD8S0-O1 SnU :}.-ml;if Sdwl llnnliie Densily .1/40 


4980 



RETAIL STORES OPEN MON-SAT 



'Retail prices may vary. 



. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 



Circle 9 on inquiry card. 



TERMS: Use check. M/C VISA. 
AMEX, CB. or COD COD requires 
25% deposit Charge Orders please 
include expiration date foreign pay 
U S Funds Order by phone, mail or 
TWX MINIMUM $10 00 Please in- 
clude magazine issue and phone no 
SHIPPING: USA add $2 00 for first 
2 lbs For surface add 30C lor addi- 
tional lbs For air add 70« tor addi- 
tional lbs FOREIGN Add 10% ship- 
ping and handling. COD s$1 85 extra 
Not responsible tor typos Some 
items subject to prior sale We re- 
serve right to limit quantities, some 
items subject to precious metal adder 
Retail pricing may vary from Mail 
Order We reserve the right to sub- 
stitute manufacturer Prices subject 



FOR INTERNATIONAL ORDERS: 
1310 E. Edinger (714) 953-06O4 
Santa Ana. CA92705 TWX; 910-S95-156f 



CaIiForniA DiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 




BRUCE SEALS 

Designer of the Static • 64 



Those of us who remember back to 
1974 when S-100 was in its Infancy 
and assembling from kit your own 
Ait air Computer will recall that the 
onlv working arid on memory was 
the 8K static board manufactured by 
SeaJs Electronics out of Knoxville 
Tennessee. 

Ed Roberts and William Gates are 
credited for the design of the Altair 
computer, but Bruce Seals had the 
only working memory board. 
By the time Mr. Seals' company was 
dissolved in 1979, Seals Electronics 
had sold over 47,000 of their 8K 

Since the liquidation of Seals Elec- 
tronics. Bruce has been hiding from 
the revenue rs and running moonshine 
un the hills of Tennessee, after ex- 
tensive negotiations California Dig- 
ital has convinced Mr. Seals to come 
out of hiding and design the next gen- 
eration of static memory boards. 
The product that he has engineered 
is destined to become the next mile- 
stone in S-100 memory products. 

In the next several months we expect 
to release a full line of computer 
products designed by Bruce Seals. 



California Digital 

STATIC* 64 




r siat a i: ithji 
■dge make this 
rith the IEEE 



board to fully Integrate with all current bi 
schemes including Cromex and Alpha-Mic 
for DMA operations at clock frequencies i 
10 MHz. 




«■ an Mi ■*'■*■» 

mm . t|| { mm i|||SZ 

Hr *^^P 2*2 ^^m. mtm ^^T 
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EPSON MX80 NEC PC-8023A 



*475 



r -i ,;.':. if i 
825.00 
70.00 
129.00 
79.00 
,2K buf. (8151) 145.00 



Serial tnte 
Cable for TRS-80 
IEEE 488 interface (8*8*1 
Replacement head 
Replacement Ribbon 
Paper 3500 sheets B 1/2" 



35.00 
65.00 
45.00 
14.00 
35.00 



$ 635 



Dot-matrix, bi-directional, logic- 
seeking, frit' ion or tractor feed, 
impact printer. Complete graphics, 
upper .-urn lowi.Ti'.isr ASCII, Ciri'Ok, 
mathematics along with the ability 
to print dot graphic screen images 
directly onto paper. 
Proportional spacing and 132 column 
compressed print make this low 
cost machine the best value in to- 
days printer market. 




PRIIMTRONIX 

v P-300 *4500 

P-600 $ 6150 



.- -~> 



Kpson MX80 
Epson MX80J-T 
Kpson MX 100 
Attadt* 9500 
Anadex 9501 
Anacom 150 
IDS Paper Tgr. 
IDS Tiger 560 
Diablo 630 
Diablo 1650 
Diablo 1640 
Datasouth 180 
Primronix 300 
Printronix 600 



PREMX80 

PREMX80F 

PRE MX 1 00 

PR ^9500 

PRA9501 

PRA150 

PRG460G 

PRG560G 

PRD630 

PRD1650 

PRD1640 

PRD180 

PRP300 

PRP600 



$475 


NEC/Sellum 1 


PRN5510ps 


2695 


NEC/Sm 16K 


PHN5516ps 


2795 




TEC/Starwrit. 


PRV300 


1395 




Okidata 80 


PRO80 


419 




Oddata 82 


PROS2 


619 




Okidata 83 


PRD83 


895 


1095 


Teletype 43K 


PTT4320K 


1095 




Texas Ins. 810 


PRT810B 


1450 




Tex. Ins 810C 


PRT810C 


1795 




Centronics 730 


PRC7 30P 


529 




Centronics 737 


PRC737P 


695 




Centronics 739 


PRC739P 


795 


4500 


Centrnx 704-9 


PRC704-9 




6150 


Centrnx.704-11 


PRC704-11 





SYSTEMS 



(■ m \ IM^^IM Uii$ 



48K MEMORY 



1150 




2450 



¥hp% HEWLETT 
WL'/iM PACKARD 

HP85 



, Hew/ Pack 85 SYSHP85 2650 I 

[Hew/ Pack 83 SYSHP83 1895 

Utos ACS8000 SYSACS8000 4795 

K>sborne 1 SYSOB1 1795 

(otumudore SYSC8032 1495 I 

uidorc SYSC809€ 1795 I 



5uperbrain64QSYSSB64Q $3350 

Superbratn64D SYSSB64D 2850 

Northstard4Q SYSN64Q 3295 

Nofttwtar 641) SYSN64D 2895 

NEC/PC8000 SYSPC8000 call 

Apple II Plus SYSAP 1170 



VISA 



==:= = 3101 

= == ;—= Display 

= ^="=~ = Terminal 

IBM Direct Price s l 395. 
California Digital 



discount 
price 



1295 




$ 



850 




AMPEX 

DIALOGUE 80 
CRT TERMINAL 



'995 



Ampex Corporation. The Dialogue 
displayable two pages (four optional) dual progra 
fields and status line. Transmits data either blc 
Excellent value. VDT-D80 shipping 47 lbs. 



80 features removable keyboan 
n keys, half intensity protected 
:k, line or character mode. 



VIDEO TERMINALS 

ADDS Viewport YiXf-RVP 595 

ADDS Regent 25 numeric cluster VDT-R25 850 

ADDS Regent 30 25th status line VDT-R30 950 

ADDS Regent 40 limited graphics VDT-R40 1195 

ADDS Regent 30 Block mode VDT-R60 1495 
Ampex Dialouge 80 two page.detatch VDT-D80 995 

Digital Equipment VT-100 VDT-V100 1595 

Digital Equipment VT-132 VDT-V132 1895 

Direct VP-800A emulator VDT-P800 call 

Hazeltine 1410 VDT-H1410 750 

Hazeltine 1420 VDT-H1420 795 

Hazeltine 1500 VDT-H1500 

Hazeltine 1510 VDT-H1510 

Hazeltine 1520 VDT-H1520 

Hewlett Packard 2321 A VDT-HP21A 

Hewlett Packard 2521P VDT-HP21P 

IBM 3101-10 character mode green VDT-3101 1195 

IBM 3101-20 block mode VDT-3101 2 1395 

Lear Seigler 3A upper case only VDT-L3A 850 

Lear Seigler ADM5 VDT-L5 945 

Lear Seigler ADM31 VDT-L31 1385 

Lear Seigler ADM42 VDT-L42 1995 

Visual. 200 VDT-V200 995 

Fc-levideo 910C (new) VDT-T910 595 

Televideo 912C VDT-T912 655 

Televideo 920C VDT-T'9i,0 745 

Televideo 950C detatchable keybd. VDT-T950 985 

Zenith 7.-19 VDT-7-19 735 

VIDEO MONITORS 

BMC KG12C 18MHz 

P-31 grn phosphor $259 

, Leedex/Amdek 12"100 129 

ILeedex 100 green 169 

ILeedex 100-80 197 

|Hitachi color 13" 389 

ssaith color 13" 379 

INKC ^reen phosphor 219 

■ Panasonic color 10" 

I Sanyo 9 n BW 149 

Sanyo 12" green phos. 235 

Sanyo 15" BW 259 , 

Sanyo 13" color 419 



i additional add $.40 

will be refunded. 
CODs discouraged 



108 Inglewood B] 

Circle 52 on 



ACCESSORIES FOR THE 



COMPUTER 




CALIFORNIA cuMl'I'ThR SYSTEMS 
Arithmetic Processor 7811 B/C $319 
Asynchronous serial interface 7710 129 
Centronics Interface card 7728 95 

12K PROM Module 7114 69 

Calender/ Clock. Bat. back-up 7424 99 
~ 'all el Interface 77 20 A 



'740A 



7470A 



Program able Tin 
Analog/ Digital c 
MICROSOFT PRODUCTS 
Apple to Z-80 CPU card 
D. C. HAYES PRODUCTS 
Microniodeni for Apple 
COMPUTES STOP PRODUCTS 
Double Vision/ 80 Column Video 
INTERACTIVE STRUCTURES 
16 Channel A/D card AIO/2 



99 



MOt. WTAIN Cli.MPU rEB PRODUCTS 

Intro X-10 system Cor BSR $23S 

Intro X-10 card only 16!5 

16 channel AD /DA 8 bit 31S 

Apple Clock battery back-up 225 

Supertalker SD200 24:1 

ROM Plus with filter 165 

ROM Writer/ Programmer 119 
APPLE BRAND PRODUCTS 

Apple Language card 450 

Floppy disk with controller 56C 

Floppy disk without controller 495 

Apple parallel interface IT 
SSM MICROCOMPUTER 
Dual serial parallel interface AIO 



S-100 BOARDS 

Assembled • Tested • Burned -in 




4 \ I II 7 

L-80 24 t 



BUC- i 
4MH 



BDC-G280 
odbOUl M&S/80S8 dual 16 bit 
processor BUC-C88 

easurement Systems Z-80 
4 serial 2 parallel rtfti Itine 
clock, 8 vector BDC-MZ8G 
3 Systems SBC-200 Z-80 
with serial *. parallel 
I/O ports BDC-SBC2 

' ■ lard 



i F! 



Hi. I 



■rr-ll.-l 



Calif. Com 
C;.lif. Com 



BDM-EX13 

BDM-EX64 

ems DMR6400 

oBDM-AHilOO 



>Li.FH 



I LOPPY DISK CONTR 
Calif. Computer 2422A with 

2. 2 CPU BD1--C2432 

Gotibout "Disk One" features the 

NEC 7 6. r . controller. DMA 

Measurement Systei 



Tarbell I 

single 
Morrow t 



l.il'V HOARDS 



'oa s-ioo \u 

rotluciM K«tei 
! probe kt Bl 
roducls Opt., 



Rotron Muffin Fan I 



> 14 77 



$12.00 g 100 
10.50 i 1000 



115 VAC. 7 Watts WR2A1 
factory fresh Muffin fans 
NOT pull-outs. EMJ/-4M 



TOIL FREE ORDER LINE 

800)421-5041 

TECHNICAL & CALIFORNIA 

213679-9001 
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Infinity: 

First in a series of t-shirts by Scott Kim 



Inversions 

An "inversion" is a word that 
has been written so that it reads 
symmetrically. 

For instance, words that are 
the same upside down and right 
side up are inversions. A few words 
exist in the English language that 
do this naturally such as 'SWIMS" 
and "NOON!' But alas, the great 
majority of words, when turned 
upside down, don't do anything 
interesting at all. 

Fortunately for lovers of inver- 
sions, letters are quite flexible. 
Look around you and you will see 
the letter "a" written in hundreds 



of different ways. And all of them 
we have learned to read as the 
same letter. 

By bending and stretching 
the shapes of letters, we can turn 
ordinary asymmetrical words into 
symmetrical inversions. Not all 
words will work, but when they do, 
the results are inevitably fascinating. 

Scott Kim's new book 
Inversions: a Catalog of Callig- 
raphic Cartwheels, published by 
Byte Books, is a collection of more 
than 60 inversions, exploring a wide 
range of ideas and lettering styles. 



In the accompanying text, Scott 
explains how inversions are created, 
so that you may try your hand 
at them. 

"Scott Kim 's Inversions . . . 
is one of the most astonishing and 
delightful books ever printed. . . 
Over the years Kim has developed 
the magical ability to take just 
about any word or short phrase 
and letter it in such a way that it 
exhibits some kind of striking 
geometrical symmetry." 
— Martin Gardner, 
Scientific American 



Infinity 




address 



city 



state 



zip 



xs s ___m I xl 

xs s m I xl 

Infinity: 100% cotton, silkscreened. 
Check or money order only 
Sorry— no CO. D. Dealer inquiries 
invited. 



Black on white @ $8.00 _ 
White on black® $8.75 

Postage (add $1 per shirt] _ 
Calif, residents: add 
6%% sales tax 
Total Enclosed $ 



Inversions Dept. B1 , RO. Box 50697, Palo Alto, CA 94303-0662 



Infinity 

In this design, Scott Kim mixes 
idea and image, art and tech- 
nology in a swirling evocation 
of infinity. This intricate design 
was created with the aid of a com- 
puter program, which took a basic 
hand-drawn design, 



<? 



repeated it symmetrically, 

intin 



then bent it into a continuously 
expanding spiral. 
As you look at the design, you'll 
discover that it can be read in two 
different ways. Notice that the letters 
"fi" when turned upside down 
become the "y" at the end of 
"infinity." And so the spiral can be 
read as either "infinity" going in or 
"infinity" coming out! Which do 
you see? 

Infinity is the first in a series of 
wearable wordplays from the book 
Inversions: a Catalog of Callig- 
raphic Cartwheels by Scott Kim. 
The book is available through your 
local bookstore, or by calling Byte 
Books toll-free at 800-258-5420. 

Give the Infinity shirt as a gift, 
wear it while doing double back 
somersaults, take one on your 
next space flight. The possibilities 
are infinite. 

Circle 413 on inquiry card. 



WE HAVE IT ! 



TOMORROW'S 
COMPUTERS NOW! 




G 



from 



Cromemco 



System Two — 64K-Z2 with dual- & oCL/t Q 

sided mini floppies (780K), List $4,695 . . vf> jD^Z 

Call for Super Prices on Hard Disk and Multi- 
User systems. 

CROMIX, or MF/M or OASIS Systems now 
available from Mini Micro Mart running 
CROMIX (or MP/M or OASIS) on a CDC 
PHOENIX (Ninety-six MB-Sixteen Removeable- 
Eighty Fixed) hard disk. 



COMPUTER SYSTEMS 

CS-0 Computer System w/SCC & MCB-216, 

List $1295 $1,099 

CS-O/D Computer System 780 SCC CPU, 64 KZ, 16 FDC, 

List $2,995 $2,595 

DDF Dual Double-Sided 5 Drives for CS-0, 

List $1,295 $1,099 

Z-2H Hard Disk Computer System, List $9,995 $8,495 

A combination of the 64K System 2 with dual double-sided mini 
floppies and an 11-r -eg a byte hard disk. A complete system! 

HDD-11 HMegabyte Hard Disk System, 

Single drive system List $6,995 $5,945 

HDD-22 22Megabyte Hard Disk System, 

Dual drive system List $11,995 $10,195 



System Three — features 4MHz cpu, 

with 64K of RAM, List $7,995 $6,795 

Dual-sided PerSci 8" floppy disk drives, RS232C Interface 

PRINTERS 

Line Printer 3703, List $3495 $2,715 

180 characters/ sec, 132 cols., 18" platen 
Line Printer 3779, List $1695 $1,269 

60 characters/ sec, up to 132 ch./line; 12" platen 

Line Printer 3715, List $1,295 $1,099 

150 characters/ sec, 80 ch./line or 132 ch./line; 8" line length 

Letter Quality Printer 3355A, List $3,495 $2,969 

55 characters/ sec, 15" platen, tractor- feed 

TERMINALS 

CRT Terminal 3102, List $2,295 $1,949 

80 char./ line; 24 line display 



CROMEMCO BOARDS 

SCC Single Card Computer, 

List $495 $382 

ZPU 2-80 CPU 2/4MH2, List $395 . . . $335 
48KTP 2 Port 48K Memory, 

List $1495 $1269 

16KZ Dynamic RAM Memory, 

List $495 $419 

64KZ Dynamic RAM Memory, 

List $1195 $995 

16FDC Disk Controller, DD, 

List $595 $499 

8K Bytesaver II Prom Programmer, 

List $295 $249 

32K Bytesaver Prom Card for 2716s, 

List $345 $295 

TU-ART I/O Interface, List $345 $249 

D + 7A Digital/Analog Interface, 

List $295 $210 



8PIO 8 Port Parallel Interface, 

List $295 $249 

4PIO 4 Port Parallel Interface, 

List $395 $335 

QDRT 4 Channel Syn/Asyn Interface, 

List $595 $499 

IOP Intelligent I/O Processor, 

List $695 $589 

PRI Printer Interface Card, List $245 . $209 
16KPR 16K Prom Memory Card, 

List $245 $209 

CGI TV Dazzler, List $395 $335 

SDI Hi-Res Color Graphics, List $795 $675 

EXC-2 Extender Board, List $65 $38 

WWB-2 Wire Wrap Board, List $65 ... $38 

CROMEMCO SOFTWARE 

(Specify 8" or 5V4") 

CROMIX Multi-User, List $595 $249 



FDA Macro Assembler, List $295 $249 

FDB 16K Extended Basic, List $195 . . $165 
FDC COBOL Compiler, List $595 .... $299 
FDF Fortran IV Compiler, List $295 . . $179 
FDR RATFOR includes Fortran IV, 

List $395 $335 

STB 32K Structured BASIC, 

List $295 $249 

SGS Super Dazzler Graphics, 

List $595 $299 

DBM Data Base Management w/ Report, 

List $395 $249 

WPS Word Processing System, 

List $295 $249 

TSS Trace System Simulator, 

List $195 $95 

WRMR Writemaster Word Processing, 

List $595 $499 

SLMR Slidemaster, List $595 $499 




Mini Micro Mart, Inc. 



943 W.Genesee St. Syracuse, N.Y. 13204 (315) 422-4467 

TWX 710-541-0431 



VISA 



SuperSixteen CSC 

q. inn qnrrwAPE 



$4095.00 



Circle 233 on inquiry card. 
& rower smppiy-fMi. zj ius. 
BB6BTB0X DESK Desk Top Main Frame $289.00 

;K Rack Mount Main Frame $329.00 



BBMBSSEI1 A& T 



Apple Centronics 8 bit parallel interface 



$55.00 



PRIORITY ONE ELECTRONICS 




CPU-Z - GODBOUT 

2/4 MHZ Z80 CPU 24 Bit Addressing 

B8GBT 160A A & T $199.00 

BBGBT 160C CSC 3-6 MHZ $375.00 

DUAL PROCESSOR 8085-8088 • GODBOUT 

6or8MZ Provides true 1 6 Bit Power with a standard 8 

bit S-100 bus. 

BBGBT 1612A A&T 6 MHZ $399.00 

BBGBT 1B1ZC CSC 8 MHZ $498.00 

SOLID STATE DISK DRIVE, 3500% FASTER! 
Not Realty, But the Next Best Thing For Godbout 
8085/88 Users. Call for Details on M- Drive. See Page 
340 of November BYTE 

BBGBT MD 1 2BK ■ $1 -550.00 

BBGBT M0 Z56K - ■ ■ - $3,900.00 

2810 Z80 CPU-CA. COMP. SYST. 
2/4 MHZ Z80A CPU with RS232C Serial I/O Port 
complete with Monitor PROM for 2422 Disk Controller 

BBCCS 2810A A&T $280.00 

CB2 Z80 CPU - S.S.M. 

2/4 MHZ will accept 2716, or 2732, or RAM 

RUN/STOP and single step switches 

BBSSMCB2K Kit $260.00 

BBSSMCB2A A&T $310.00 

BBSSMZ80M SSMZ80 Monitor $89.09 



S- 100 10 MHZ STATIC RAM 

NEW LOW PRICES! 




32K STATIC RAM - GODBOUT 

RAM 20 10 MHZ. 4K byte block disable, bank select 
or 24 bit addressing available 8, 16, 24 or 32K 



PART NO. DESCRIPTION 


LIST PRICE 


OUR PRICE 


BBGBT164AA8 8K A&T 


$210.00 


$190.00 


BBGBT164AC8 8K CSC 


$280.00 


$260.00 


BBSBT164AA16 16KA&T 


$285.00 


$260.00 


BBGBT164AC16 16KCSC 


$355.00 


$325.00 


BBGBT164AA24 24 K A&T 


$355.00 


$325.00 


BBGBT1B4AC24 24K CSC 


$425.00 


$385.00 


BBGBT164AA32 32 K A&T 


$425.00 


$385.00 


BBGBT164AC32 32 K CSC 


$495.00 


$450.00 


64K STATIC RAM 


GODBOUT 





S-100 DYNAMIC RAM 



RAM 17, 10 MHZ. 2 Watt, DMA Compatable 
24 Bit Addressing 
BBGBT175A48 48K A&T $650.00 $619.00 

BBGBT175C48 48K CSC 200hr. $750.00 $710.00 

BBGBT175A64 64KA&T $795.00 $755.00 

BBGBT175C64 64K CSC 200hr. $895.00 $850.00 

NEW! 32K x 16 BIT STATIC RAM - GODBOUT 
RAM 16 10 MHZ, 32K x 16 or 64K x 8 

IEEE/696 16 BIT 2 Watt, 24 Bit Addressing 
BBGBT180A 64 K A&T $895.00 $850.00 

BB6BT180C 64KCSC $995.00 $945.00 




THE EXPANDABLE 1 
PRIORITY 1 ELECTRONICS 

THE EXPANDABLE V" 64K Dynamic Ram board 
provides your S-100 system with 64 K of reliable, high- 
speed dynamic RAM. Compatable with most of the 
major S-100 systems on the market, including those 
with front panels, it supports DMA operations and 
requires no Wait states with current microprocessors. 

• User expandable from 16 to 64K • Supports DMA 

• Designed to IEEE proposed S-1 00 bus standards • 2 or 
4 MHz operation • Operates with either an 8080 orZ-80 
based S-100 system, providing processor-transparent re- 
freshes with both • Supports IMSAI-type front panels 

• Jumper-selectable Phantom input • Uses Popular 
4116 RAMS • All ICs in sockets • Any 16K block can be 
made bank-independent • Fully buffered address and 
data lines • Fail-safe refresh circuitry for extended Wait 
states • Board configuration with reliable, easy-to-con- 
figure Berg jumpers 

BBPRIEXP116 16K Assembled & Tested $299.00 

BBPRIEXP132 32K Assembled & Tested $339.00 

BBPRIEXP148 48K Assembled & Tested $379.00 

BBPBIEXPI64 64K Assembled & Tested $409.90 

C.I no niSK CONTROLLERS 




7400 



74L500 
74LS01 
74LSQ2 
74LSQ3 
74LSQ4 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LSS1 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LS86 
74LS90 



74500 
74502 
74S03 
74S04 
74S05 
74S08 
74S09 
74S10 
74S11 
74S15 
74520 



1.95 
1.29 

1.25 



SN74156N 
SN74157N 
SN7416QN 
SN 74161 N 
SN74162N 
SN74163N 
SN74164N 
SN7416SN 
SN74166N 
SN74167M 
SN74170N 
SN74172N 
SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN74177N 
SN74179N 
SN74180N 
5N74181N 
SN74182N 
SN74184N 
SN74185N 
SN74190N 
SN 74191 N 
SN74192N 
SN74193N 
5 N 74 194 N 
SN 74195 N 
5N74196N 
SN74197N 
SN74198N 
SN74199N 
S N 74221 N 
SN742S1N 
SN74276N 
SN74279N 
SN74283N 
SN74284N 
SN 74285 N 
SN 74365 N 
SN74366N 
SN 74367 N 
SN74368N 
SN 74390 N 
SN74393N 



74LI 




74LS192 


1.15 






74LS193 


1.15 


74L592 


.75 


74LS194 


1.15 


74LS93 


.75 


74 L 5195 


1.15 


74LS95 


.99 


74LS197 


1.19 


74LS96 


LIS 


74LS221 


1.19 


74LS107 


.45 


74LS240 


1.49 


74L5109 


.45 


74LS241 


1.49 


74 LSI 12 


.45 


74LS242 


1.49 


74LS113 


.49 


74LS243 


1.49 


74LS114 


.49 


74LS244 


1.49 


74LS122 


.89 


74LS245 


2.95 


74LS123 


1.25 


74LS247 


1.19 


74LS12S 


.59 


74LS248 


1.19 


74LS126 


.59 


74 L 5249 


1.19 


74LS132 


.99 


74LS251 


.99 


74LS133 


.89 


74LS2S3 


.99 


74LS136 


.49 


74LS257 


.89 


74LS138 


.89 


74LS2S8 


.69 


74LS139 


.89 


74LS260 


.69 


74LS151 


.89 


74LS266 


.69 


74LS153 


.89 


74LS273 


1.95 


74LS154 


1.75 


74LS279 


.89 


74LS155 


.89 


74LS283 


.89 


74LS156 


.89 


74LS290 


.99 


74LS157 


.89 


74 LS293 


.99 


74LS158 


.89 


74LS298 


1.25 


74LS160 


1.15 


74LS352 


1.29 


74LS161 


1.15 


74LS353 


1.29 


74LS162 


1.15 


74LS365 


.69 


74LS163 


1.15 


74LS366 


.69 


74LS164 


1.15 


74LS367 


.69 


74LS165 


1.15 


74LS368 


.69 


74LS168 


1.19 


74LS373 


1.95 


74LS169 


1.19 


74LS374 


1.95 


74LS170 


1.95 


74LS375 


.89 


74LS173 


.99 


74LS386 


.69 


74LS174 


.99 


74LS393 


2.49 


74 LSI 75 


.99 


74LS399 


2.49 


74LS181 


2.95 


74LS670 


2.49 


74LS190 


1.25 


81LS95 


1.95 


74LS191 


1.25 


81LS97 


1.95 


74S 


74S243 


3.25 






74S244 


3.25 


74S124 


3.95 


74S251 


1.45 


74S133 


.55 


74S253 


1.45 


74S134 


.69 


74S257 


1.35 


745135 


1.19 


745258 


1.35 


74S136 


1.75 


74S260 


.79 


74S138 


1.35 


745280 


2.95 


745139 


1.35 


74S287 


3.25 


74S140 


.79 


745288 


2.75 


74S151 


1.35 


74S373 


3.49 




km ^~v~ -x As been on "uooa Morning America 

*/■ a** *> */** m ** c- Replaces the Telephone Ringer 

Ft VIZ CJ %gJ4. flri with a Selection of 30 Familiar T 

«-B — \ 



• Rule Brittania 
• O Canada 

• Colonel Bogey 

• Westminister Chimes 

• Mexican Hat Dance 

• Twinkle, Twinkle Little Star 

• Deutschlandlied 

• God Save the Queen 



PT030 Wall Jack 



Each Unit will play any of the following tunas: 

Close Encounters • Greensleeves • Pomp & Circumstance 

Lorelei ■ William Tell Overture 

Eyes of Texas • Bach Toccata in D Mino 

Star Spangled Banner • Shave and a Haircut 

Oranges a"nd Lemons • Blue Danube Waltz 

Wilhelmus • Beethoven's 5th 

Mozart Sonata • La Marseillaise 



• Happy Birthday 

• Wedding March 

• Jingle Bells 

• Auld Lang Syne 

• Soldiers Chorus 

• Sailor's Hornpipe 



Charge! FEATURES 

Replaces monotonous telephone ringer bell. Easily connects to any standard telephone. Can be used 
alongside regular phone or replace a remote ringer elsewhere in building or outside. FCC approved. Can be 
used on any telephone system — worldwide. Use a different tune to identify extension phones. 
Microprocessor controlled. Adjustable volume control and variable tune speed control. Operates on two 
9-volt batteries or AC Adapter (not included). 

PT030 phone Tunes $49.95 

AD30 AC Adapter $8.95 



DISCRETE LEDS I 



XC556R .200" red 
XC556G .200" green 
XC556Y .200" yellow 
XC556C .200" clear 
200" red 
200" green 
200" yellow 
170" red 



XC22R 
XC22G 

XC22Y 
MV10B 



S/$l 
4/$l 
4/$l 
4/$l 
S/$l 
4/$l 
4/$l 
4/$l 



MVSO .085" red 6/$l 

XC209R .125" red 5/$I 

XC209G .125" green 4/$l 

XC209Y .125" yellow 4/$l 

XC526R .185" red 5/$l 

XC526G .185" green 4/$l 

XC526Y .185" yellow 4/$l 

XC526C .185" clear 4/$l 



|.200{TI 3 /4) Red/Green 



Diffused Bi-Color LED 
Part No. 1-99 100+ 



RL2 . . $.39 ea. or 3/$ 1.00 



C.A. — Common Anode 
D.D.— Double Digit 

Type Polarity r 

MAN 1 C.A.— red 

MAN 2 5x7 D.M.— red 

MAN 3 C.C.— red 

MAN 52 C. A.— green 

MAN 54 C.C.— green 

MAN 71 C.A.— red 

MAN 72 C.A.— red 

MAN 74 C.C.-red 

MAN 82 C. A.— yellow 

MAN 84 C.C.— yellow 

MAN 3620 C.A.— orange 

MAN 3630 C. A— orange ± 1 . 

MAN 3640 C.C. —orange 

MAN 4610 C.A. —orange 

MAN 6610 C.A.— orange— DD . 

MAN 6630 C.A.— orange ± 1 . 

MAN 6640 C.C.— orange— DD . 

MAN 6650 C.C.— orange ± 1 . 

MAN 6660 C. A— orange 

MAN 6710 C.A.— red— DD 

MAN 6740 C.C.-red— DD 

MAN 6750 C.C.-red i 1 

DLO304 C.C.— orange 

DLO307 C. A.— orange 

DLG500 C.C.— green 



DISPLAY LEDS 



Price 

2.95 
4.95 



1.25 
1.25 
1.25 



Type 

DLG5Q7 

DL704 

DL707 

DL728 

DL741 

DL747 

DL750 

DL0847 

DLO850 

DL33B 

FIN0358 

FND357 

FND500 

FND507 



RHD— Right Hand Decima 



Polarity 
C.A. —green 
C.C.-red 

C.A.— red 
C.C.-red 
C.A.— red 
C.A.— red 
C.C.-red 
C. A.— orange 
C.C. -orange 
C.C.-red 
C.C. ± 1 
C.C. 

C.C. (FND503) 
C.A. {FNDS10) 



HDSP-3406 C.C. red +1 



.800 



5082-7751 

5082-7760 

5082-7300 

5082-7302 

5082-7340 

4N28 

LIT-1 

MOC3010 



1.50 
1.50 
1.50 
1.25 



C.A.,R.H.D. 
C.C.R.H.D.— red .430 
4x7 Numeric {RHD).600 22.00 
4x7 Numeric (LHD) .600 22.00 
4x7Hxdci.(0-9/A-F) .600 22.50 
Photo XslstorOpto-lsol. .69 
Photo Xsistor Opto-lsol. .69 
Optically Isol.Triac Driver 1.25 



COMPUTER GRADE CAPACITORS 



WVDC PRICE 



5. 500 
S.I 01) 
6.600 



WVDC PRICE 



WVDC PRICE 



50,000 20 



OVER ZOO OTHER VALUES AVAILABLE - CALL OR WRITE FOR YOUR REQUIREMENT 



LOW PROFILE 
(TIN) SOCKETS 

-24 25-49 50-100 



Spin 
14 pin 
16 pin 
18 pin 
20 pin 
22 pin 
24 pir 
28 pir 
36 pir 
40 pir 



AS 

IT rr r IT 



SOLDERTAIL 
STANDARD (TIN) 



14 pin ST 
16 pin ST 
IB pin ST 
24 pin ST 
28 pin ST 
36 pin ST 
40 pin ST 



Part No. 

70451 PI 

7045EV/Kit* 

7106CPL 

7106EV/Kit* 

7107CPL 

7107EV/Kit* 

71 ISC PL 

7117CPL 

7201IDR 

7205 1 PG 

7205EV/KIt* 

7206CJPE 

7206CEV/Kit* 

7207 A I PD 

7207AEV/Kit* 

7208IPI 

7209 1 PA 

7215 1 PG 

7215EV/Kit* 

7216AWI 

7216CIJI 

7216DIPI 

7217IJI 

7218CIJI 

7224 1 PL 

7226AIJL 

7226AEV/Kit* 

7240 IJE 

7242 IJ A 

7250 IJE 

7260IJE 

7555 1 PA 

7556 1 PD 

7611 BC PA 

7612BCPA 

7621 BC PA 

7631CCPE 

7641CCPD 

7642CCPD 

7660CPA 

8038CCPD 

8048CCPE 

8069CCQ 

8211CPA 

8212CPA 



Function 

CMOS Precision Timer 
Stopwatch Chip, XTL 
m Digit A/D (LCD Drive) 
IC, Circuit Board, Display 
3V? Digit A/D (LED Drive) 
IC, Circuit Board, Display 
3V* Digit A/D LCD Dts. HLD. 
3Vz Digit A/D LED DIs, HLD. 
Low Battery Volt Indicator 
CMOS LED Stopwatch/Timer 
Stopwatch Chip, XTL 
Tone Generator 
Tone Generator Chip, XTL 
Oscillator Controller 
Freq. Counter Chip, XTL 
Seven Decade Counter 
Clock Generator 
4 Func. CMOS Stopwatch CKT 

4 Func. Stopwatch Chip, XTL 
8-Diglt Univ. Counter C.A. 
8-Digit Freq. Counter C.A. 
8-Digft Freq. Counter C.C. 
4-Dlglt LED Up/Down Counter 
8-Diglt Univ. LED Drive 
LCD 4te Digit Up Counter DRI 
8-Digit Univ. Counter 

5 Function Counter Chip, XTL 
CMOS Bin Prog. Timer/Counter 
CMOS Divide-by-266 RC Timer 
CMOS BCD Prog. Timer/Counter 
CMOS BCD Prog. Timer/Counter 
CMOS 555 Timer (8 pin) 
CMOS 556 Timer (14 pin) 
CMOS Op Amp Comparator 
CMOS Op Amp Ext. Cmvr. 
CMOS Dual Op Amp Comp. 
CMOS Tri Op Amp Comp. 
CMOS Quad Op Amp Comp. 10MV 7.50 
CMOS Quad Op Amp Comp. 10MV 7.50 
Voltage Converter 2.95 
Waveform Generator 4.95 
Monolithic Logarithmic Amp 21.60 
5Qppm Band— GAP Volt Ref. Diode 2.50 
Volt Ref/lndlcator 2.95 
Volt Ref/lndicator 2.95 



Price 

14.95 
24.95 
16.95 
34.95 
15.95 
29.95 
18.95 
17.95 
2.25 
12.95 
19.95 
5.15 
12.95 
6.50 
13.95 
17.95 
3.95 
13.95 
19.95 
32.00 
26.95 
21.95 
12.95 
10.95 
11.25 
31.95 
74.95 
4.95 
2.05 
6.00 
5.25 
1.45 
2.20 
5MV 2.25 
5MV 2.95 
5MV 3,95 
10MV 5.35 



74C00 
74C02 
74C04 
74C08 
74C10 
74C14 
74C20 
74C30 
74C42 
74C48 
74C73 
74C74 
74C85 
74C86 
74C89 
74C90 
74C93 



74C95 
74C107 
74C151 
74C154 
74C157 
74C160 
74C161 
74C162 
74 C 163 
74 C 164 
74C173 
74C174 
74 C 175 
74C192 
74 C 193 
74C195 



74C 



2.95 
3.95 
2.25 



1.59 



74C221 
74C240 
74C244 
74C373 
74C374 
74C901 
74C903 
74C9U 
74C912 
74C915 
74C917 
74C922 
74C923 
74C92S 
74C926 
80C95 
80C97 



1.95 
2.25 
2.25 
2.49 
2.59 



10.95 
10.95 
1.69 
10.95 
5.49 
5.75 



.79 



Iff 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



LH0002CN 

LM10CLH 

LM11CLH 

LH0070-OH 

TL071CP 

TL072CP 

TL074CN 

LH0082CD 

TL082CP 

TL084CN 

LH0O94CD 

LM300H 

LM301CN 

LM302H 

LM304H 

LM305H 

LM307CN 

LM30BCN 

LM309H 

LM309K 

LM310CN 

LM311/CN 

LM312H 

LM317MP 

LM317T 

LM317K 

LM318CN 

LM319N 

LM320K-5 

LM320K-12 

LM320K-15 

LM320T-5 

LM320T-12 

LM320T-1S 

LM323K 



LINEAR 

LM340T-5 1.25 

LM340T-12 1.25 

LM340T-15 1.25 

LM341P-5 .75 

LM341P-12 .75 

LM341P-15 .75 

LM342P-5 .69 

LM342P-12 .69 

LM342P-15 .69 

LM348N 1.25 

LM350K 5.75 

LF351N .60 

LF353N 1.00 

LF355N 1.10 

LF356N 1.10 

LM358N 1.00 

LM359N 1.79 

LM370N 4.49 

LM373N 3.25 

LM377N 2.95 

LM380N 1.25 

LM3S1N 1.95 

LM382N 1.79 

LM384N 1.95 

LM386N-3 1.29 

LM387N 1.45 

LM389N 1.35 

LM392N .69 

LF398N 4.00 

LM399H 5.00 

TL494CN 4.49 

TL496CP 1.75 

NES10A 6.00 



LM702H .79 

LM703CN .89 

LM709N .29 

LM710N .79 

LM711N .79 

LM723N .69 

LM733N 1.00 

LM739N 1.19 

LM741CN .35 
MC1741SCG 3.00 
LM747N 
LM748N 
LM 1014 IN 
LM1310N 
LM1458CN 
LM1488N 
LM14S9N 

LM1496N 

LM 1556V 

LM1S0GN 

LM1871N 

LM1872N 

LM1877N-9 3.25 

LM1889N 3.20 

LM1896N 

LM20O2T 

LM2877P 

LM2878P 

LM2896P-1 

LM3189N 

LM3900N 

LM3905CN 1.25 

LM3909N 1.15 

LM3914N 3.95 

LM3915N 3.95 



2.75 



1.25 
1.25 
1.95 
1.75 
2.95 
5.49 
5.49 



1.75 
1.49 
2.05 
2.25 
2.25 
2.95 




IBLchr Clock Modules 

12V DC 

automotive; 
instrument 

CLOCK 

APPLICATIONS: 

• In-dash autoclocks 
" After-market auto/ 

RV clocks 
■ Aircraft-marine elks. 

• 12VDC oper. instru. 

• Portable/battery 
powered instrumnts. 

Features:Bright 0.3" green display. Internal crystal time- 
base. ±0.5 sec. /day accur. Auto. display brightnesscontrol 
logic. Display color filterable to blue, blue-green, green & 
yellow. Complete -just add switches and lens. 

MA1003 Module (3.os"i_xi.75»hx.98"d) . $16.95 



CLOCK MODULES 

MAI 023 .7" Red Digital LED Clock Module 8.95 

MA1026 .7" Dig. LEDAiarm Clock/Thermometer 18.95 

MA5036 .3" Red Digital LED Clock/Timer 6.95 

MA1002 .5" Red Digital LED Clock & Xformer 9.95 

MA1010 .8" Red Digital LED Clock 7.95 

MA1032 CBA .5" Digital LCD Clock 17.95 

MA1043 .7" Green Digital LED Clock 8.95 

TRANSFORMERS 

102-P20 Xformer for MAI 023, 1043 & 5036 Mods. 3.49 

102 P22 Xformer for MA1026 Clock Modules 3.49 

102-P24 Xformer for MA1010 Clock Modules 3.49 



Sun Power Your Electronics! 
SOLAR CELL PANEL KIT 



Series or Parallel out 

• Over 11 square inches of active cell 
surface 

• Voltage line tap & 0.SV Increments 

• Provision for charging batteries 

• Overall panel size: 
.-*_j 4V«"L x 4Vi"H X WD 

The JE305 Solar Cetl Panel Kit contains 20 each solar ceils. On the 
panel board are power line taps which allow the user to select voltages 
(one voltage at a time) from 0.5VDC to 10VDC. The applications Of each 
panel can be further expanded by coupling additional panels in series 
lor more voltage or in parallel for more current. The premium grade 
solar cells provide the current necessary for the operation of most por- 
table transistor radios, small battery powered cassette tape players 
and unlimited experimental solar projects. 

JE305 $39.95 



EPROM Erasing Lamp 



• Erases 2708, 2716, 1702A, 5203O, 5204Q, etc. 

• Erases up to 4 chips within 20 minutes, 

• Maintains constant exposure distance of one inch. 

• Special conductive foam liner eliminates static build-up. 

• Built-in safety lock to prevent UV exposure. 

• Compact - only 7-5/8" x 2-7/8" x 2" 
_• Complete with holding tray for 4 chips. 
UVS-11EL Replacement Bulb $16.95 

UVS-11E $79.95 



JOYSTICKS 







1 JVC-40 



JS-5K 5K Linear Taper Pots $5.25 

JS-100K 100K Linear Taper Pots $4.95 

JVC-40 40K (2) Video Controller in case . . . $4.95 



ALLIGATOR CLIP TEST LEADS 




#ALCP (10 per pack) $2.95/pkg. 






JE215 Adjustable 
Dual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages, A separate adjustment lor each 
of the supplies providesthe user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 

Supply. FEATURES: 

• Adjustable regulated power supplies, 
pos. and neg. 1.2VDC to 15VDC. 

v , ■ Power Output (each supply): 

5VOC@ 500mA, IQVDCca 750mA, 
12VDC@500mA, and 
15VDC@ 175mA. 

• Two, 3-terminal adj. IC regulators 
with thermal overload protection. 

• Heat sink regulator cooling 

• LED "on" indicator 

• Printed Board Construction 

• 12QVAC input 
•Slze:3-1/2"wx5-1/16"Lx2"H 

JE21 5 Adj. Dual PowerSupply Kit {as shown) . . $24.95 




i je; 

V J 



(Picture not shown but similar in construction to above) 

JE200Reg. PowerSupply Kit (5VDC, 1 amp) . . $14.95 

JE205 Adapter Brd. (to JE2Q0) *5,±9 & ±12V. $12.95 

JE210 Var. Pwr. Sply. Kit, 5 15V DC, to 1.5am p. $19.95 



MICROPROCESSOR COMPONENTS I 



DP8226 
DPB32S 
DPB23B 



OP&2M 
OP8253 
DPE256 
DPB257 
DPB259 
DP82/S 

DPS30J 
DPS304 
DP830? 
OPB308 
DP8310 
DP83U 



-8080A/8080A SUPPORT DEVICES - 



B-Bit Input/Output 
Priority Interrupt Control 
Bl-Dlrectional Bus Driver 
Clock Generator/Driver 



System Controller/Bu 
System Controller 
I/O Expander 



rles 






,5 Com 



Prog. Comm. i/O (U5ART) 

Prog. Peripheral I/O (PPI) 
Prog. DMA Control 
Prog. Interrupt Control 
Prog. CRT Controller 
Prog. Keyboard/Display tnt 
System Timing Element 
8-Blt Bi-Dlrectional Receive 
8-Blt Bl-Dlrectional Receive 
B-8lt Bl-Dlreciional Receive 
Octal L 
Octal L 



d Peripheral Driver 



— 6800/6800 SUPPORT DEVICES - 

MC6B00 MPU 

MC6B02CP MPU witn Clock and RAM 

MC6810API 128x8 Static RAM 

MC6821 Peripheral Inter. Adapt (MC6820) 

MC6828 Priority Interrupt Controller 

MC6S30U 1024x8-Stt ROM (MC68A3C-8) 

MC6850 Asynchronous Comm. Adapter 

IC6852 synchronous Serial Data Adapter 

MC6B60 0-600bps Digital MODEM 

MC6S62 SWOOPS Modulator 

MC6SB0A Quad 3-State Bus. Trans. (MC8T26) 

MICROPROCESSOR CHIPS 

ZBO (7BQC) CPU (MK3S80N) (2MHz) 



MPU 



4-BitSlic 



r(Cor 



IN58039N-6 
INSSWON-6 
INS8070N 
INS8073N 



MPU w /Clock (6SK Bytes Memory] 
MPU- 8-Bit (6MHz) 
CPU-Sgl.Chip B-Bit (l28Dytes RAM) 
CPU (2S6 Bytes RAM) I 

CPU— 64 Bytes RAM ; 

CPU w/BasIc Micro Interpreter | 

CPU 
MPU— 16-Bit : 

— SHIFT REGISTERS 

Dual 25-Bit Dynamic 

Dual 50-Blt Dynamic 

Dual 100-Bit Static 

Dual BMMt Accumulator 

256-Bit Dynamic 

1024-Bit Dynamlc/Accumylator 

500/51!- Bit Dynamic 

Octal 80-Blt 

Octal S0-Bit 



MM500H 
MM5Q3H 
MM506H 
MMS10H 

MI402N 

IM5013N 
MM5016H 

IM50MIM 
MM5015N 
2S04V(WMA) 1024-Slt Dynar 



2S2SV 
2527 V 
252BV 
2529V 
2512 N 
3341 PC 



Dual 2S0-Blt Static 
Dual 240- Bit Static 
Quad Bo-Bit Static 
Fife (Dual 80s 



AF1Q0-1CN 

AF12MCJ Touch Tone Low Band Filter 

AF12MCJ Touch Tone High Band Filter 

LM30BCH Super Gain Op Amp 

LM334Z constant Current Source 

LM335Z Temperature Transducer 

LF3SSN JFET Input Op Amp 

LF39BN Sample L Hold Amplifiers 

LM3MH Temp. Comp. Prec. Ref, (.5ppm/C1 

ADC0S04LCN B-Blt A/D Converter (1 LSB) 



DAC0806LCN 8- Bit D/A Con* 



;0.7BH Lin.) 



2.25 



-DATA ACQUISITION (CONTINUED)- 



ADC0BO9CCN 

ADC0B17CCN 

DAC1000LCN 

DAC100SLCN 

DAC1020L.CN 

DAC1022LCN 

DAC1222l.CN 

CD40S1N 

AYS- 1013 



'112 



2114 
2114L 



A/O Converter (8-Ch. 
B-Blt A/D 

10-BltD/AConv. Micro. Comp. (0,05%) 1X98 
)0-Btt D/A Conv. Micro. Comp. (0.20%) 8.95 
10-BltO/A Converter (0.05% 
10-Blt D/A Converter (0.20% 
12-BltD/A Converter (0.20% 
8-Channel Multiplexer 
30K BAUD UART 

RAM'S 

256x1 Static 
1024x1 Dynamic 



Ic 450ns 



Low Power 
2114-2 1024x4 Static 200ns 

2114L-2 1024x4 Static 200ns Low Power 

74S200 255x1 Static 

4I16N4 (UPD416) 16K Dynamic 250ns (MM5290N-4) 
4164N-3 64K Dynamic 200ns 

MM2147J 4096x1 Fast 70ns 

256x4 Static 



:1 Dynamic Fully Decoded 



MM5261 

MMS262 

MM5280/2107 4096x1 Dynamic 

MM5290N-2 (4116) 16K Dynamic 150ns (UPD416C-3) 

MM5298J-3A 8K Dyn. 200ns (lower 6 of MM5290J) 

HM6116-4 16K (2KxB) Static 200ns 

82S2S 64 Bit RAM (16x40C) 

UPD414/MK4027 4K Dynamic 16-pin 

TMS4044-45NL 4K Static 

TMS404S 1024x4 Static 

PROMS/EPROMS- 



1702A 
2708 



2K L 



2764Q 

B2S23(74S188> 
82S115 

!2S123{74S288) 
B2S185 

— Over 30 Moi 



PROM 
BK EPROM 

16K EPROM (-SV, ♦ SV, +12V) 
16K EPROM (Single +5V) 
32K EPROM 

BK EPROM (450ns) (Single +SV) 
64K EPROM (Hitachi HN462764) 
2048 PROM 

32x8 PROM (Open Collector) 
4096 Bipolar PROM 
32x8 Trl-State Bipolar PROM 
8K PROM 
e PROMS Listed in Our Catalog — 

ROM'S 

Generator (upper Case) 



2513(2140) 

2513(3021) Character Generator (Lower Case; 

NMOS READ ONLY MEMORIES- 

MCM66710P 128x9x7 ASCII Shifted w/Greek 

MCM66740P 128x9x7 Math Symbol i Pictures 

128x9x7 Alpha. Control Char. Gen. 

-MICROPROCESSOR MANUALS - 



User Manual 
Uter Manual 
- SPECIAL FUNCTION 

Dual MOS Clock Driver (5MZ) 
Dual MOS Clock Driver (5MZ) 
Floppy Disc Controller 
Communication Chip 
Microprocessor Real Time Clock 
Microprocessor Compatible Clock 



INS1771N-1 
INS2651N 
MM58167N 
MM58174N 



COP402MN 



. EMM 



with 64-Diglt 



Microcontroller with 64-Diglt RAM 
& Direct LED Drive w/N Buss Int. 
32-Sea,VAC Fluor. Driver (20-ptn pkg.) 



AV-5-9100 
AV-S-9200 
AY-5-9S00 
AY -5-2376 
H DO 165-5 



-TELEPHONE/KEYBOARD CHIPS- 



e Dialer 



Push Butto 
Repertory Dialer 
CMOS Clock Generator 
Keyboard Encoder (88 key<) 
Keyboard Encoder (16 keys) 
Keyboard Encoder (16 keys) 
Keyboard Encoder (20 keys) 
Push Button Pulse Dialer 
96/144-Key Serial Keyboard Encoder 



-': - 




EECO Rocker DIP Switch — "Mini-DipTM" 2400 Series 

THE MOST UNIQUE DIP SWITCH AVAILABLE! 

MINI-DIP is de^nned to iff nut .il major brands ol Dip switches. Unique ieatu res include locking 
rod design to p> ■-■■,■ ^- ■ i r ri .: Mh ,n , , , i -,--,:- j i-ii in, , , ,t -, ■ i it- in* p. housing and 

press-tit term-i. . . p ■::,■ ii coriij ii»i'i .' i" :.=lio r i I v * i'i-.: i '". I'taiion Form "C." 

• Terminals on .100 x .300 |2.54 I 7.62) centers • PCB or dip socket mauntable * Positive 
cleaning/wiping action with gold contact • Total seal and bottom seal 
Socket Price Part No. Pos. Configuration socket Price 



.79 



10/ 6.05 
10/ 7 95 
10/ 8.95 
10/ 8.95 
10/ 9.95 



2400-6 
2400-7 
2400-6 
2400-9 
2400-10 






123456 
1Z34567 
12345678 
123456789 18 pin 
0123456789 20 pin 



10/ 9.95 
10/10.95 
10/11.95 
10/12.95 
10/13.95 



JE608 PROGRAMMER i 7™ -•.....„ \ 

2704/270S EPROM PROGRAMMER 1 . JMfc. ........ f|| tt \ 

GENERAL APPLICATIONS: ^H ^" ^9 ■■■& V 

• To program EPROMS 2704 and 2706. ^K \ < a ^« ^K \ 

• Developmenlal system for microcomputer circuits ^^H ,- t - ,~ A 4iH ^H3MR \ 

• To read the contents o( 8 pre-programmed EPROM ^^H ' ^^P * % 

• To compare EPROM(sj (or content differences ^H % 

• To emulate a programmed EPROM ^^H ■ 

• To store program in RAMS (or alterations ^H ^ 

• Three separate Display Registers: 8 LED's for Hex ^H M 
Key entries, 10 LED's (2=-2*) tor Address Register and 8 W_ ____—. -^ 
LED's (or Data Memory Register. The Data Memory """ '. 

Register displays the content ot the RAMs from the EPROM Chip. Development o( microprocessor systems by 
means o( a ribbon cable trom the programmer panel test socket to the EPROM socket on the microprocessor 
board. Rapid checking verification of programmed data changes. User may move data from a master to RAM's 
or write into RAM's w«h keyboard entries. Allows manual stepping manipulation (up and down) at any addreas 
location. Stand-alone EPROM Programmer consisting ot: A 19-key Hexadecimal Keyboard assembly, Program- 
mer Board assembly with 4 power supplies and a LED/Test Socket Panel Board assembly. The Test Socket la 
zero force Insertion type. Power requirements: 115V AC, 60 Hz, 6W. Compact desk lop enclosure: Color- 
coordinated designer's case with tight tan panels and molded end pieces In mocha brown. Size: 3% "H x 11"W 
x 8-v."0, Weight: 5 lbs. 

The JE608 EPROM Programmer is a completely self-contained unit which is independent of computer control and requires no 
additional systems for its operations. The EPROM can be programmed from the Hexadecimal Keyboard Of from a pre- 
<-d EPROM The JE608 Programmer can emulate a programmed EPROM by the use of its internal RAM circuits. 
uaartc test or pretest a program for a system, prior to programming a chip. Any changes in the program can 
be entered directly into the memory circuits with the Hexadecimal Keyboard so ft -mtire program will not be 

necessary. The JE608 Programmer contains a Programmer/ Board w/25 IC's b includes power supplies of- -5V 
+ 5V, + 12V and +26V. The Hexadecimal Keyboard and LED/Test Socket Panel board are separate assemblies within the 

JE608K Kit $399.95 

JE608A Assembled and Tested $499.95 

JE608 16K ADAPTER BOARD ~ 

GENERAL DESCRIPTION: FOR 2716/2758 EPROMS 

The JE808-16K Adapter Board allows the JE60B Programmer to be modified for the additional programming of the 2716 and 
2758 EPROMS. The edapter provides for adding an address switch for the 2" bit and also for selecting the proper power and 
timing pulses to be applied to the EPROM. Programming and emulating the 2716 (16K) EPROM is done separately to each 
half 11024x81 of the EPROM because of the existing 8K RAM capacity in the JE608 Programmer. 

JE608-16K Adapter Board Kit $29.95 

JE608-Upgrade (Send assembled JE608 to factory for adapter installation $99.95 

of the JE608-16K Adapter Board Kit} 
JE608A-16K Mod. Assembled J E608 w/ Adapter (JE60B-16K) Installed $599.95 

$10.00 Min. Order — U.S. Funds Only Spec Sheets - 25i 

Calif. Residents Add 6% Sales Tax Send 88* Postage for your 

Postage- Add 5% plus $1.50 Insurance FREE 1982 JAM ECO CATALOG 



PH0ME 

ORDERS 

WELCOME 

{415)592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 



BOOKS > 

National Semiconductor - Intersil — Intel 

30001 National CMOS Data Book $5 95 

(640 pages! 74C, CD4000. and A/D Converters 

30002 National Interface Data Book $5.95 

(704 pages) DP, DS8O00, DS3600, DS75O0O, etc. 

30003 National Linear Data Book $8 95 

(1376 pagesl LM, LF, ADC, DAC, LH Series 

30004 National Series 80 — Board Level Computer (224 pagesl . $4.96 

30005 National TTL Logic Data Book $8.96 

(624 pagesl 74O0,LS,L,H,S, and DM8000 Series 

30006 Buy above (3) 30001,3,5 as a set $19.95/lot 

30009 Intersil Data Book (1074 pagesl $6.95 

010400 Intel Component Data Catalog $10.00 

Full dafa sheets for Intel's products incl. memory devices, 
microproc, peripherals ii inriust /mil products (1328 pages) 

206610 Intel Peripheral Design Handbook $7.60 

Fuil data sheets, appi. notes for Intel peripheral device 
components (644 pagesl 

2 AC and DC Wall Transformers 

foj With Universal Plug and 

^^^^^^^^— 9V Battery Snap 

\ "^S ^B Selective voltages: 6,9,12VDC. 

1L"v^HI ^H Polarity selection ( + /-), six-foot 

UL -~ ■■■ ^B line from adapter to plugs — six- 

\% ^H ^H inch line from adapter to battery 

^^ 1^1 i^V sr, ap. 120V760Hz 300mA. 

Part No. Input Output Price 

AC 250 117V/60HZ 12VAC 250mA $3.95 

AC 500 117W60HZ 12VAC 500mA $4.95 

AC1000 117W60HZ 12VAC 1 amp $5.95 

AC1700 117W60HZ 9VAC 1.7 amp $3.95 

DC6912 120V/60HZ 6.9.12VDC 300mA $9.95 

DV9200 117V/60HZ 9V DC 200mA $3 25 

DC900 120V/60HZ 9VDC 5Q0mA $3.95 

^ CONNECTORS 



DB25P D-Subminiature Plug $2,95 

OB25S D-Subminiature Socket $3.50 

D20418-2 Screw Lock Hdwr. (2) DB25S/P 2/$,99 

DB51226 Cover for DB25P/S $1.75 

22/44SE P.C. Edge {22/44 Pin) $2.95 

UG88/U BNCPlug $1.79 

UG89/U BNC Jack $3.79 

UG175/U UHF Adapter $ .49 

S0239 UHF Panel Recp $1.29 

PL258 UHF Adapter $1.60 

PL259 UHF Plug $1.60 

UG260/U BNCPlug $1.79 

UG1094/U BNC Bulkhead Recp $1.29 




TRS-80 
16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. 
Kit comes complete with: 

* 8 ea. rv1M5290 (UPD416/4116) 16K Dyn. Rams (*NS) 

^Documentation for Conversion 

TRS-16K2 M50NS $29.95 

TRS-16K3 *200NS $24.95 

TRS-16K4 *250NS $19.95 



JE610 ASCII 
Encoded Keyboard Kit 




The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 
(62-keys), IC's, sockets, connector, electronic compo- 
nents and a double-sided printed wiring board. The 
keyboard assembly requires +5V (g> 150mA and —12V 
(a 10 mA for operation. Features: 60 keys generate the 
126 characters, upper and lower case ASCII set. Fully 
buffered. Two user-define keys provided for custom 
applications. Caps iock for upper-case-only alpha charac- 
ters. Utilizes a 2376 (40-pin) encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays. Easy interfacing with a 16-pin dip or 
18-pin edge connector. Size: 3VH x 14 VIA/ x 8%"D 

JE610/DTE-AK it&^T^J) $124.95 



$ 79.95 

K62 62-Key Keyboard (Keyboard only) , . .$ 34,95 
DTE-AK (case only -- 3V4 ,, Hxll"Wx8%"0)$ 49.95 



JE212 - Negative 12VDC Adapter Board Kit 
>NEW!? for JE610 ASCII KEYBOARD KIT 

Provides-12VDCfrom incomingSVDC . .$9.95 



JE600 
Hexadecimal Encoder Kit 



FULL 8-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 



v»\ 



The JE600 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for 8-bit microprocessor 
or 8-bit memory circuits. Three additional keys are pro- 
vided for user operations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LED readouts. Also included Isa key entry strobe. 
Features: Full 8-bit latched output for microprocessor 
use. Three user-define keys with one being bistable 
operation. Debounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
standard 16-pin IC connector. Only +5VDC required 
for operation. Size: 3!4"H x 8%"W x 8%"D 



K19 19-Key Keyboard (Keyboard only) .... $14.95 
DTE-HK (case only -3Vj'*hx8V4"Wx8%"D) $44.95y 



Circle 164 on inquiry card. 
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I 



• onuyaii OO I 5 — *■ *0/3.TJU 

• Qume DT-8's — $540.00 



• 2810 CPU 



PRINTERS 



C-ITOH 

PROWRITER $625.00 

C-ITOH Comet I 

9x7 Dot Matrix . ..$450.00 

C-ITOH Comet 1 1... $81 0.00 

132 Column Printer 

9 x7 Dot Matrix 

MPI-88G $725.00 

EPSON MX 80 CALL 

EPSON MX 100 CALL 

Anadex9501 ....$1,235.00 
Graphic Printer 



DISK DRIVES 



TERMINALS 



• Televideo 910 — $575.00 

• Televideo 91 2C — $665.00 

• Televideo 920C — $720.00 

• Televideo 950 — $950.00 

• Ampex Dialog 80— $895.00 

• Zenith Z19 — $745.00 




• CPU Serial Cable — $30.00 

• Z80 CPU — $250.00 

• DP Dsk Cont - $275.00 

• DP 64K — $400.00 

• 32K (Kit) — $250.00 



Z-80A - $6.95 

Z-80A SUPPORT 

CTC — $6.55 

SIO — $25.50 

PIO — $6.50 



2716— $6.75 
2708-$3.95 
4116— $2.50 
2114— $2.75 



I VI. HI. sa £It 



11 EDISON DRIVE * NEW LENOX * ILLINOIS 60451 

CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 

(ILLINOIS RESIDENTS CALL: 815-485-4002) • 8:00 a.m. to 6:30 p.m. 

TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 

$5.00 Processing and Handling added to each order PLUS 

Shipping Charges. Please allow personal check to clear before shipment. 

15% Restocking Charge 



• Shugart 801 's — 


$395.00 


• Shugart 851 's — 


$575.00 


• Qume DT-8's — 


$540.00 


• Shugart 400's — 


$255.00 


• Tandom 5 1 /4 — 


$255.00 



California 
Computer 
Systems 

2810 CPU 
2422 Dsk Cont 
2065C 64K 
2032C 32K 
2718 2x2 




Only — $250.00 
Only — $319.00 
Only — $510.00 
Only — $620.00 



Only — $305.00 
2200A Mainframe 

Only — $349.00 
2501 Mother Board 

Only — $106.00 
2116C 16K Static Ram 200ns 

Only — $309.00 
2520K Extender Board 

Only — $52.00 
CCS Apple Boards 

Call for prices 



• SPECIAL • SPECIAL • SPECIAL • 



• CCS 2200 System 
Tested and Assembled 

Only — $1,600.00 

FEATURES 

• 12 Slot Mainframe 

• 4mhzCPU 

• 64K Dynamic Memory 

• Dbl. Density Disk Controller 

• Output Voltage 
+ 8VDC@20A, 
+ 16VDC@4A, 
-16VDC@4A 

(10% tolerance) 



DUAL DRIVE 
SUBSYSTEM 




FEATURES 

• Power One CP-206 

• 2-801 R Shugart Drives 

• Data, AC & DC Cables 

All for only $1045.00 

• 2-851 R Subsystem . .$1,395.00 

• 2-DT 8's Subsystem .$1,295.00 

* * * 

• W/no Drives $245.00 

INCLUDES 

• CP206 

• Data Cables 

• AC & DC Cables 

• Tested and Assembled 

• Vertical Enclosure 

5V4 " $595.00 ... .8" $1,295.00 



S-100-MOD(Kit) $199.00 

Complete S-100 12 Slot Main Frame. Ample 
system power with regulated power for 
drives. Excellent for Subsystem or Hobby use. 
Four hours to build. {6 conn., incl., less fans) 

POWER RATING - 30AOF±8V 
6AOF±16V 



CCS DATA BASED 
SOFTWARE 

AP/AR/GL/PR .Only — $450.00 

Mail List Only — $ 69.95 

Calendar Only — $ 44.50 



Zenith 

data systems 

CALL 
FOR PRICES 



••••••••••••••••• 

+ THE MICRO BILLBOARD + 

jl. U.S. Micro Sales now open 7 days a week — 24 hours a day. jl. 

a Now you can simply dial up your computer and gat Into our . 

specially priced merchandise. CALL 1S1S-495-4002 

BILLBOARD OPEN FROM 6:30 P.M. TIL 8:00 A.M. 



Novation 




CAT $150.00 

D-CAT $165.00 

AUTOCAT $235.00 

APPLECAT $350.00 

SUPERMIKE ..$11.50 



Circle 361 on inquiry card. 




"THE BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 

Z-80 CPU! 64K RAM! 



***» 




THE FERGUSON PROJECT: Three years in the works, and maybe too good to be true. A tribute to hard headed, 
no compromise, high performance, American engineering! The Big Board gives you all the most needed 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch to run the 
latest version of CP/M*. Just imagine ail the off-the-shelf software that can be run on the Big Board without any 
modifications needed! Take a Big Board, add a couple of 8 inch disc drives, power supply, an enclosure, C.R.T., 
and you have a total Business System for about 1/3 the cost you might expect to pay. 

FEATURES: (Remember, all this on one board!) 



S/IQQOO < 64KKIT 

H5fj| ** BASIC I/O) 



FULLY SOCKETED! 



SIZE: 8 1 /2 x 


13 3 A IN. 




SAME AS AN 8 IN. 


DRIVE. 


REQUIRES 


— 5V @ 3 AMPS 


- - 12V @ 


5 AMPS 





64K RAM 



24 x 80 CHARACTER VIDEO 



Uses industry standard 4116 RAM'S. All 64K is available to the user, our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 



Z-80 CPU 



With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5x7 Matrix - Upper & Lower Case 



Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 



FLOPPY DISC CONTROLLER 



SERIAL I/O (OPTIONAL) 



Full 2 channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or data-terminals. Supports mode 2 Int. 
Price for all parts and connectors: $65. 



Uses WD1771 controller chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to four 8 inch disc drives. Directly 
compatible with standard Shugart drives such as the SA800 or SA801. Drives can 
be configured for remote AC off-on. Runs CP/M* 2.2. 



TWO PORT PARALLEL I/O (OPTIONAL), 



Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. User selectable hand 
shake polarity. Set of ail parts and connectors for parallel I/O: $19.95 



BASIC I/O 



Consists of a separate parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 x 24 Video Display. 



REAL TIME CLOCK (OPTIONAL) 



Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $9.95 ____^ 



BLANK PC BOARD — $175 

The blank Big Board PC Board comes complete with full documentation 
(including schematics), the character ROM, the PFM 3.3 MONITOR ROM, 
and a diskette with the source of our BIOS, BOOT, and PFM 3.3MONITOR. 



CP/M* 2.2 FOR BIG BOARD 



The popular CP/M* DOS to run on Big Board is 
available for $159.00. 



PRICE CUT! 



PFM 3.3 2K SYSTEM MONITOR 



The real power of the Big Board lies in its PFM 3.0 on board monitor. PFM commands include: Dump Memory, Boot CP/M*, Copy. Examine. Fill Memory, Test Memory. Go To. 
Read and Write I/O Ports, Disc Read (Drive. Track, Sector), and Search. PFM occupies one of the four 2716 EPROM locations provided. 
Z-80 is a Trademark of Zilog. 



Digital Research Computers 

^ (OF TEXAS) r 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 



TERMS: Shipments will be made approximately 3 to 6 weeks after we 

receive your order, VISA, MC, cash accepted. We will accept COD's (for the 

Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00 shipping. 

USA AND CANADA ONLY 



'TRADEMARK OF DIGITAL RESEARCH. 



NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
**1 TO 4 PIECE DOMESTIC USA PRICE. 
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DIGITAL RESEARCH COMPUTERS 

(214)271-3538 



32K S-100 EPROM CARD 
NEW! 





USES 2716s 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM s (450 NS) Are $9.95 Ea. With Above Kit 



KIT FEATURES J- 

1 Uses +5V only 2716 (2Kx8) EPROM's 

2 Allows up to 32K of software on line' 8 

3 IEEE S-100 Compatible. 

4. Addressable as two independent 16K 9 
blocks. 10 

5. Cromemco extended or Northstar bank 
select 11 

6 On board wait state circuitry if needed 12 



Any or all EPROM locations can be 

disabled 

Double sided PC board, solder-masked. 

silk-screened 

Gold piated contact fingers 

Unselected EPROM's automatically 

powered down for low power 

Fully buffered and bypassed 

Easy and quick to assemble. 



32K SS-50 RAM 



$ 259 



95 



KIT 



For 2MHZ 
Add $10 



Blank PC Board 
$50 



For SWTPC 
6800 - 6809 Bess 



Support ICs 

and Caps 

$19.95 

Complete Socket Set 

$21.00 



Fully Assembled, 

Tested, Burned In 

Add $30 



^ v JiliiM »IMiiSI! 
r * iilliil .'HMHIIIl 

iiiiiii^iiiiiiii 



At Last! An affordable 32K Static RAM with full 
6809 Capability. 

FEATURES: 

1. Uses proven low power 2114 Static RAMS. 

2. Supports SS50C - EXTENDED ADDRESSING. 

3. All parts and sockets included. 

4. Dip Switch address select as a 32K block. 

5. Extended addressing can be disabled. 

6. Works with all existing 6800 SS50 systems. 

7. Fully bypassed. PC Board is double sided, 
plated thru, with silk screen. 



16K STATIC RAM KIT-S 100 BUSS 



16K STATIC RAM SS-50 BUSS 



PRICE CUT! 



$ 149 9 k 5 , t 




liiiiiiiiiiiiiti* 



PRICE CUT! 




$ 1 39 95 



KIT 



liiiiiiiiiiiiiii 
Illllllliglilltil 



KIT FEATURES: 

1 . Addressable as four separate 4K Blocks 

2. ON BOARD BANK SELECT circuitry (Cro- 
memco Standard'). Allows up to 512K on line' 

3. Uses 2114 (450NS) 4K Static Rams 

4. ON BOARD SELECTABLE WAIT STATES. 

5. Double sided PC Board, with solder mask and 
silk screened layout Gold plated contact fingers 

6. All address and data lines fully buffered 

7. Kit includes ALL parts and sockets 
8 PHANTOM is jumpered to PIN 67 

9. LOW POWER: under 1.5 amps TYPICAL from 
the +8 Volt Buss 

10, Blank PC Board can be populated as any 
multiple of 4K 



BLANK PC BOARD W/DATA-$33 
LOW PROFILE SOCKET SET-$12 

SUPPORT ICS & CAPS-S19.95 
ASSEMBLED & TESTED-ADD $35 



OUR #1 SELLING 
RAM BOARD! 




FOR SWTPC 
6800 BUSS! 



KIT FEATURES 

1. Addressable on 16K Boundaries 

2. Uses 2114 STatic Ram 

3. Fully Bypassed 

4. Double sided PC Board Solder mask and 
silk screened layout 

5. All Parts and Sockets included 

6. Low Power Under 15 Amps Typical 

BLANK PC BOARD— $35 COMPLETE SOCKET SET— $12 

SUPPORT ICS AND CAPS— $19.95 



ASSEMBLED AND 
TESTED - $35 



lie* STEREO! ft**. 

S-100 SOUND COMPUTER BOARD 



COMPLETE KIT! 

$8495 

(WITH DATA MANUAL) 



At last, an S-100 Board that unleashes the full power of two 
unbelievableGeneral Instruments AY3-8910NMOS computer 
sound ICs. Allows you under total computer control to 
generate an infinite number of special sound effects for 
games or any other program. Sounds can be called in BASIC. 
ASSEMBLY LANGUAGE, etc 
KIT FEATURES: 

* TWO Gl SOUND COMPUTER ICS. 

* FOUR PARALLEL I/O PORTS ON BOARD 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO, 

* ON BOARD PROTO TYPING AREA. 

* ALL SOCKETS, PARTS AND HARDWARE ARE INCLUDED 

* PC BOARD IS SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS. 
+ EASY. QUICK, AND FUN TO BUILD. WITH FULL INSTRUCTIONS 

* USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY 
Both Basic and Assembly Language Programming examines are included 

SOFTWARE: 

SCL'" is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL'" also includes routines for Register-Examine-Modify, Memory-Examine-Modify, 
and Play-Memory, SCL ? " is available on CP/M* compatible diskette or 2708 or 2716. Diskette - 
$24.95 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM'S are ORG at 
E000H (Diskette is 8 Inch Soft Sectored) 



BLANK PC 
BOARD W/DATA 
$31 



SPECIAL PURCHASE! 

UART SALE! 

TR1 602B - SAME AS TMS601 1 , 
AY5-1013, ETC. 40 PIN DIP 



TR1602B 



$2 



95 



EACH 



4 For $ 10 



00 



CRT CONTROLLER CHIP 
SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.95 EACH. 



4K STATIC RAM 

National Semi. MM5257. Arranged 4K x 1. +5V, 18 PIN DIP. A 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Rams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 
8 for $16 32 for $59.95 



NEW! 6.1. COMPUTER SOUND CHIP 

AY3-8910. As featured in July, 1979 BYTE' A fantastically powerful Sound & Music 
Generator. Perfect for use with any 8 Bit Microprocessor Contains: 3 Tone Channels. 
Noise Generator, 3 Channels of Amplitude Control 16 bit Envelope Period Control, 2-P 
Bit Parallel I/O 3 D to A Converters, plus much more' All in one 40 Pin DIP Super easy 
inteifare to the S-100 or other hnsses $11.95 PRICE CUT! 

SPECIAL OFFER: $44t9S each Add $3 for 60 page D ata Manual. 



Digital Research Computers 

° (OF TEXAS) ■ 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 



TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75C 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50. add 
85C for insurance. 



'TRADEMARK OF DIGITAL RESEARCH. 



WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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Unclassified Ads 



FOR SALE: Anderson Jacobson AJ 84 1 Selectric terminal, 
RS-232C-type serial interface needs some work. Asking $500. 
Nancy McCarty, 422 Washington St., Auburn, ME 04220, 
(207) 784-5354. 



FOR SALE: Computers in Medicine: An Introduction by Derek 
En lander. This is a good book on the subject. I have extra 
copies from a course. $ 1 5 including postage. Tobin, 444 East 
75th St., New York, NY 1002). 



SORCERER OWNERS: Do you have any programs or in- 
formation you would like to trade? I have 1 00 programs to of- 
fer. Rick Carisen, 247 Bath Rd., Apt. #710, Kingston, Ontario 
K7M 2X9 Canada. 



WANTED: Alpha Micro hardware, compatible hardware, 
and peripherals. Also want a Cromemco Z2 mainframe. Must 
be reasonable. Steve Waechter, 3691 Linnet Dr., Lake EJsinore, 
CA 92330, (7I4J 674-3071. 



FOR SALE: HP-85 computer with 1 6 K, five data cartridges, 
carrying case, many programs, and all accessories. In excellent 
condition; $2500. Also, HP-2621P video-display terminal with 
80 by 24 display, internal thermal printer, and 1 2 rolls of paper; 
S 1 500. Barry McDonald, 103 Godwin Ave., Midland Park, NJ 
07432. 



FOR SALE: LEX-1 1 modem with wall mount transformer 
equal to Bell I03A; S 100 or best offer, California Computer 
Systems #2718 parallel/serial interface board for S-l 00; $200 or 
best offer. M.R. Essig, 1005 Market St. #208, San Francisco, CA 
94103, (415J 861-5482. 

FOR SALE: Polymorphic 8813 engineering computer (can 
run under CP/MJ with 56 K programmable memory, floating- 
point hardware, two disk drives, serial interface, BASIC, FOR- 
TRAN, Word Master, Finite Element Analysis, and 
miscellaneous engineering software. $3000. R. Krofick, 520 
Blankschool Rd., Greensburg, PA 15601, (412) 832-9759. 



FOR SALE: SSM 1 AIO serial/parallel interface card 
(assembled); $ 1 30. Mountain Computer Supertalker speech 
synthesizer; $180. For Apple II. David Chau, 87 Valley Rd., 
Larchmont, NY 10538, (212) 834-4851. 



FOR SALE: RS-232 cables. New and unused. bVi feet long 
with hoods. Pins 1 through 7 and 20 are connected, male to 
female (can be used as extensions). $10 each. Will 
rewire— specify gender and whether null modem or normal 
wiring— for $1 each. Please add $2 shipping. I have 30 of 
these. Mark Whitis, 7415 Colton Lane, Manassas, VA 22] 10. 



FOR SALE: Assembled and working Heathkit H-8 with 1 6 . K 
memory and H-8-5 serial cassette interface board. Also, H-9 
video-display terminal. Included are Extended BASIC, regular 
BASIC, TED-8, HASL-8, and all operations manuals. Best offer 
received by 30 days after this issue is published takes it all. Jerry 
Gunn, 5317 North Diane Court, Peoria, IL 61615. 



FOR SALE: Micro-Sci A 70 disk drive with controller and 
system master disk. Used less than six months. $550, shipping 
included. Warren Spivack, 6625 Avenue M, Brooklyn, NY 
1 1234, (212) 494-5250 days. 



WANTED: A few copies of magazines: Popular Electronics 
for January to May 1 98 1 and Microsystems, vol. 1 , no. 1 and 3; 
vol. 2, no. 2. Will sell or trade BYTEs for 1978 and 1979. O.K. 
Hudson, 334 Olney Dr., San Antonio, TX 78209, (512) 
828-1738. 



FOR SALE: Heath H-10A paper-tape punch/reader with 
paper-tape software kit for H-l I A, in excellent condition; $ 100. 
Heath H-1 1-5 serial interface card and cable, no manual, in ex- 
cellent condition; $ 100. John Emberley, 5614 Nicollet Ave. S, 
Minneapolis, MN 55419, (612) 866-8364 between 9 a.m. and 
2 p.m. 



WANTED: Front panel for Cromemco, Intersystems, IMSAI, 
or Altair S- 1 00 computer, in that order of preference. Will con- 
sider buying entire mainframe less boards. Gary Sanford, POB 
1689, Lowell, MA 01853. (617) 263-2389 evenings. 



WANTED: Used TRS-80 Model II business computer and 
daisy-wheel printer II, plus table and accessories. Good condi- 
tion, prefer warranty. Joe Boyd, POB 6, West Union, WV 
26456, 



FOR SALE: Working ASR33 terminal with RS-232C interface. 
Includes paper-tape reader and punch. Also includes stand, 
schematic diagrams, and technical manual. $400 or best offer. 
Joseph Mueck, 943 Hyacinth Dr., Delray Beach, FL 33444, 
(305) 272-2779. 



WANTED: Any and all information regarding the 
VideoBrain computer (e.g., soufce of cartridges, operating 
manuals, etc.). Currently working to enable the VideoBrain to 
run TRS-80 programs. Bryan McPhee, 4 18 Virginia Dr., Browns 
Mills, N J 0801 5. 



FOR SALE: Two REMEX RFD-4000 double-sided 8-inch disk 
drives. Each with formatted capacity of 1 .2 megabytes. Fast 

step time of 3 ms. Doorlocks and write protect. Power supply. 
Used a total of 1 1 hours. $ 1 000 or best offer. David Tulbert, 
6700 Grauer Rd., Niagara Falls, NY 14305, (716) 297-6347, 



FOR SALE: Two Micropolis Mod I drives (one never used) 
with WordStar and manuals. $400. Jack Koch, POB 765, 
Cherry Hill, N J 08003. 



FOR SALE: Compucolor U microcomputer with 16 K 
memory, built-in floppy plus add-on drive, sound generator, 
two keyboards (one expanded, one standard), all manuals, 
cables, and lots of software. Best offer or would consider 
satellite receiving equipment or other interesting trades. M.A. 
Franco, 232 Holiday Village, Enterprise, AL 36330. 

FOR SALE: Vector Graphics 8080 processor, Bitstreamer I/O 
board, Tarbell single-density 8-inch controller, two Shugart 
80 1R drives, 64 K IMS static programmable memory (bank 
selectable). All in new Integrand Main/Frame. $3000. With 
SOROC IQ 120; $3660. With SOROC and new Epson MX-80; 
$4100. Can upgrade to Z80, double density, and TI-810. Ralph 
Partlow, 6551 Southwest 8th St., Pembroke Pines, FL 33023, 
(305) 962-8307. 



WANTED: The Cheap Video Cookbook by Don Lancaster. 
Will pay $6 if you will wait one month for payment. Also want 
four Z80 assembler programs. Will pay $0.50 each. Unused 
programs will go back to sender, so include return address. Eric 
Schissel, 30 Entrance Rd„ Roslyn, NY 1 1577. 



NEEDED: Repair manual and other manuals for Flexwriter 
(recorder- reproducer) Model FL made by Commercial Controls 
Corp. Also, need North Star BASIC floppy disk Release 5 or later. 
Will pay reasonable reproduction charges. State cost. Harry 
Mazur, 1450 Chestnut PI., Boulder, CO 80302, (303J 
447-0306. 



FOR SALE: PDP-1 1/15 with 16 K bytes of core memory. 
Teletype interface, cable, and Teletype ASR33 with stand. Com- 
plete documentation. Only $1200. C.F. Shank, POB 248627, 
University Branch, Miami, FL 33124, (305) 625-3269. 



NEEDED: Replacement print head for Epson TX-80 (not 
MX-80) printer. Have been unable to obtain from local Epson 
representative. Will buy from dealer or individual. Samuel 
Gamoran, 228 Graham St., Highland Park, NJ 08904, (201) 
949-3625 days, 246-7572 evenings. 



FOR SALE: Pertec Attache 8080 S- 1 00 system. $ 1 500 or best 
offer. 32 K static memory, 9-inch monitor, keyboard, PROM 
board, 1 6 by 64 video, Pertec 5 10 8-inch floppy, Wameco disk 
controller, and cabinets. Also, Z80/S-100 processor card ($ 1 25) 
and Digital Group Phi-Deck (4) system in dress cabinets with 
controller board {$2001 °ean I. Lawry, POB 1 157, Corrales, 
NM 87048, (505) 898-5145. 



FOR SALE: Atari 400 with 8 K and a set of paddles. Just like 
new. Or will trade Atari 400 and %200 for Atari 800 in good 
condition. Dave Zalokar, 1845 Gerda SE, Kentwood, MI 49508. 



FOR SALE: North Star Horizon 2. Includes two 5 -inch 
double-density disks, 48 K programmable memory, sound- 
generation board, software, documentation, and Hazeltine 
1 500 24 by 80 super terminal. Complete system: $2900. Duane 
Brummel, Rte. 2, Brooklyn, Wt 53521, (608) 835-7554. 

FOR SALE: ADDS Regent 25 video-display terminal; $800. 
Little used and in excellent condition. Display is 24 lines by 80 
characters per line. Separate 1 8-key numeric data entry and cur- 
sor control pad. Cursor addressing. David Bainum, POB 1 39, 
Hartford, KS 66854, (316) 343-6255 after 6 p.m. weekdays. 



FOR SALE: BYTE from June 1977 to July 1981, Excellent 
condition. Dennis R. Yelle, 655 South Fair Oaks Apt. P306, Sun- 
nyvale, CA 94086, (408) 245-6335. 



WANTED: DEC PDP-8, PDP-11, and LSI-! 1 computers, 
parts, boards, manuals, peripherals, documentation, courses, 
etc., working or not. Also interested in D EC-compatible items 
and software that works. H. Kolesnik, 5277 South Kenton 
Way, Englewood, CO 801 1 1, {303} 779-5256. 



FOR SALE: Heathkit H-89 with 48 K programmable 
memory, cassette interface, and two floppy-disk drives (open 
slot for third drive). Includes HDOS, Microsoft BASIC, cassette 
operating system, and many miscellaneous software products 
(business, financial, games, etc). Complete with all manuals. 
$2500 for all. I will pay postage for delivery. Bill Jimerson, 
1511 5 Parthenia #178, Sepulveda, CA 91343. 



FOR SALE: 16 K Commodore PET with built-in cassette 
drive; $649. Also available: Toolkit read-only memory. Channel 
Data System's Omnifile and CB2 sound system Port Noise. 
CURSOR magazine tapes #1. 7, 21, 23-28. Commodore's 
Spacetrek, Blackjack, and A Treasure Trove of Games. United 
Software of America's Checkbook. Radio Shack Line Printer 
Two; $599. Steven Dean, POB 1083, Springfield, VA 22151, 
(703) 978-3322. 



FOR SALE: Versatile 38 computer, all units in one enclosure. 
Ten-slot S-l 00 bus with Spacebyte 8085 processor, dual Mod I 
Micropolis disk drives, 32 K Dynabyte static memory, two 
RS-232 serial and three parallel ports, Ball 9-inch monitor, 80 by 
24 Dynabyte video board, and numeric keypad. Software in- 
cluded: MDOS and BASIC, Versatile business package, games, 
and more, in excellent condition. $2495, original price $4000. 
Ralph Pullmann, 2765 Sierra Dr., Colorado Springs, CO 80917, 
(303) 599-0712. 



FOR SALE: Commodore CBM 8032B; $995. 2040 disk 
drives; $995. 2022 tractor printer; $595. Unused, except to 
check system out, and works fine. Will ship in original cartons 
with all cables and manuals. Compumax accounting software 
included free with purchase of system. 1 6/32 service kit; $ 195. 
Louis Robert, POB 144, Hessmer, LA 71341, (318) 563-4428. 



UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who hav< 
equipment to buy, sell or swap should send in a clearly typed notice to that effect. To b< 
considered for publication, an advertisement must be clearly noncommercial, typed doublt 
spaced on plain white paper, contain 75 words or less, and include complete name anc 
address information. 

These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. W< 
can engage in no correspondence on these and your confirmation of placement is ap 
pearance m an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine 
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SZ SOFTWARE SYSTEMS 444 


* 


348 


TARBELL ELECTR. 333 


359 


349 


TECMAR INC 113 


360 


350 


TECMAR INC 157 


361 


* 


TEKTRONIX INC. 81 


362 


351 


TELECON SYSTEMS 448 


417 


352 


TELEVIDEO INC 76, 77 


363 


353 


TELEVIDEO INC 207 


* 


354 


TERMINAL BROKERS 436 


422 


355 


TERMINALS TERRIFIC 62 


364 


356 


TERRAPIN INC. 211 


365 



jiry No. Page No. 

TEXAS COMP.SYS. 295 
THREE M STATIC CONTROL 266 
THUNDERWARE 231 
TINNEY.RBT.GRAPHICS 324 
TLB ASSOCIATES 160 
TRANSNET CORP. 371 
TRAXX COMPUTER CORP. 95 
U.S. MICRO SALES 474, 475 
U.S. ROBOTICS 363 
UNISOURCE ELEC. 420 
UNITED CONTROLS 444 
UNITED SFTW.OF AMER. 147 
USERS PASCAL PROCDRS.EX. 454 
V.A.M.P. INC. 444 
VAN HORN OFFICE SUPP. 220 
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366 


VECTOR GRAPHICS 63 


* 


WICAT SYSTEMS 37 


408 


VEYTEC 369 


* 


WICAT SYSTEMS 201 


368 


VIDEX21 


377 


WINCHENDON GRPJHE 440 


369 


VIMA 446 


378 


WINTEKCORP. 444 


370 


VISTA COMPUTER CO 249 


379 


WINTERHALTER & ASSOC. 351 


* 


VOICETEK46 


380 


WW COMPONENT SUPPLY 437 


* 


VR DATA 181 


381 


ZIGGURAT SOFTWARE 440 


371 


WALKER, WILLIAM 446 


382 


ZOBEX 103 


423 


WARN ELECTRONICS 454 






372 


WASHINGTON COMP.SERV. 453 
WESTERN DIGITAL 334 
WESTICO INC. 205 
WESTICO INC. 438 






374 


WESTWARE 53 






* 


WHITESMITHS LTD 197 


Corres 


pond directly with companx 



BOMB 


Dnaoina Monitc 


>r Box 

Author(s) 


BYTE 


s< 


Article # 


Page 


Article 


I 


32 


The Flexibility of VisiPIot 


Ramsdell 


2 


38 


Build a Computerized Weather Station 


Garcia 


3 


12 


A Homebrew Graphics Digitizer 


Atkins, 
Castro-Cid 


4 


91 


The Atari Tutorial, Part 6: Atari BASIC 


Winner 


5 


122 


The Input/Output Primer, Part 1 : What Is \1Q1 


Leibson 


6 


148 


FIT— A Federal Income Tax Program in UCSD 








Pascal 


Hey man \ 


7 


194 


Build an EPROM Emulator 


Rehnke 


8 


204 


Two Tax Aids 


Kvam 


9 


212 


Tax Tips for Computer Owners 


Feuerman, 
Moller 


10 


219 


Dithertizer II 


Tomas 


1 1 


225 


A Guided Tour of Apple Pascal Units and 








Libraries 


Tonkens 


12 


252 


Omniterm: Smart Terminal Program for the 








Eighties 


Liddil 


13 


258 


Voice Synthesis for the Color Computer, Third 








in a Series 


Barden 


14 


290 


Pascal NOW, Let Pascal Balance Your NOW 








Account 


Doyle 



Clarcia Wins BOMB 

It looks like Steve Garcia has 
out-"poled" his competition. Steve 
won the November BOMB with 
his article, "Switching Power Sup- 
plies, An Introduction/' a fine 
tutorial on the design and con- 
struction of a nonisolated, single- 
ended, switching voltage reg- 
ulator. He will receive the SI 00 
prize. Kathryn S. Barley and James 
R. Driscoll's "A Survey of Data- 
Base Management Systems for 
Microcomputers" took second 
place. They will share the $50 
prize. Third place goes to Michael 
Gagle, Gary J. Koehler, and 
Andrew Whinston for their article, 
"Data-Base Management Systems: 
Powerful Newcomers to Micro- 
computers." 
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"NEVER 



Elephant™ floppies. 

They're guaranteed to meet or beat every indus- 
try standard for quality. They come standard with 
reinforced hub rings at no extra cost. They come 
in every popular 514 "mode I, in both hard and 



soft sector. And they sell at some of the lowest 

prices in the business. 

Elephant Flexible Disks. 

They're heavy duty. They work for peanuts. 

They never forget. Get yourself a trunkful. 



HEAVY DUTY DISKS. 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Call- toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 



Circle 176 on inquiry card. 
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"A Few Years A£o, 
the Idea of a 
Computer You Could 
Put in Your Pocket 

Was Just 
Science Fiction.' 



— Isaac Asimoi%, 

Renowned Science and 
Science* Fiction Author 



I 
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Today, Just $ 169.95 Buys a Radio Shack TRS-80 
Pocket Computer — And That's a Fact! 



Back when computers filled entire 
rooms, Isaac Asimov was writing 
about computers you could hold in 
your hand. "Radio Shack's TRS-80 
Pocket Computer turned my dreams 
into reality. Now I can take the power of 
a true computer with me wherever I 
go," says Asimov. 
The TRS-80 Pocket Computer is programmable in 
BASIC. Isaac, however, would rather write novels than 
programs. "If you're like me, you'll want to get a low 
cost interface that lets you use Radio Shack's ready-to- 
run programs." There are programs for engineering, 
finances, statistics — even real estate and aviation. 
Circle 303 on inquiry card. 

Radio Jhaek 

The biggest name in little computers® 

Retail prices may vary at individual stores and dealers. 




Programs and data stay in memory 
even when the Pocket Computer is 
turned off. And it can also function just 
like a calculator — something a 
desktop computer cant do. 
"With a TRS-80 Pocket Computer, you 
can hold the future in the palm of your 
hand." Add our $79.95 Minisette®-9 
cassette recorder and a Cassette Interface for $29.95, 
or a Cassette Interface with built-in printer for 
$127.95. They're all as close as your nearby Radio 
Shack store, dealer or Computer Center. 



I want a glimpse of the 
future — send me a 
TRS-80 computer catalog, 



Radio Shack, Dept. 82-A-127 
1300 One Tandy Center 
Fort Worth, Texas 76102 



NAME. 



ADDRESS _ 



_ STATE. 



